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MHMCbMO B PEJTAKIMIO 


B moet paGote (1) ucceqoBaHHe CXOJMMOCTH Mpotecca 


Xng1 = Xn — A (Xn) (1) 
NpHOsMKeHHOrO pellleHHA JeHCTBUTeJIbHOrO ypaBHeHuA 
p(x) = 0 (2) 


CBOAMTCH K HCCJIeOBaHHIO CXOMMOCTH MeTojja HbtoTona, 

Kak cnpaBequso 3ametuaa H. A. Xamutosa B paoote (?), yculoBuA TeOpeMbI, 
ccbopmysupoBaHHoli B (1), o6ecmeunBaloT CXOHMOCTb Mpouecca (1) Hb kK Kom 
HIO ypaBHeHHA 


A(x) =0. (3) 


Heo6xoqumo noTpeOoBaTb AoOaBouHOrO YCJIOBHA: B MCHONb3YeMOH OOaCTH BCE 
pelieHHa ypaBHeHua (3) ABAIOTCA pelleHHAMH ypaBHeHHA (2). OmHako, eca 
He QesaeTcA JOMOIHUTeIbHBIX Mpeqnoso*KeHHi O Bue dyHKunH A(x) icosal 
A(x) c 9(x)), To yKa3aHHoe ycIOBHe He MOXeT ObITb cCbOpMYJIHPOBaHO B aHasle- 
THYeCKOH (popme. 

Ilostomy B Teopeme pa6orTw! (1) cmemyeT Bce CCbLIKH Ha ypaBHenue (1) same 
HHTb CCblIKaMH Ha ypaBHeHHe (3). 
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MATEMATHKA 


HW. A. BAKEJIBMAH 


ONPEAEJIEHHE BbIMYKJION MOBEPXHOCTH JAHHOK ®YHKILHENM 
EE PJIABHbIX KPHBH3H 


(ITpedcmaeaeno akademuxom B. H. Cmupnoeoim 80 V 1958) 


1. Ilycrb BpinykKai mopepxHoctb F 3ayjaHa ypaBHenvem z= 2(x, y) 

(z(x, y)€C*) B HeKoTopo BEIMyKJOH OOjacTH D wa mmocKocTH x, y MH MYyCTb 
1 Ky—TuJlaBHble KpHBH3HbI MoBepxHoctn F. B sto pa6ore 6yzyT paccmar- 

PHBaTbCH BOMPOCbI CyULeCTBOBAaHHA BbIMyKJIOH moBepxHocTH F, ecJIM B KaxkKJOH 
TouKe (x, y)€D raapuble KpHBH3HbI NoBepxHocTH F CcBA3aHbI COOTHOLIEHHeM 


TC, Y, 2, Ds q) KiKe— 9 (x, Y, Pp, q) (Kit Ke) =9(x, y) (1) 


HJM COOTHOUICHHEM 


mess Y, Z, P; q) KiK2— 9 (x, Y, P; gy VE, Y, z, Ps. q) (Ki + Ke) aa 
= 9(x, ¥), (2) 


rye B oOoux cayuanx cbynKuun f(x, y, 2, Pp, gq) H O(X, y, Pp, q) HempepbiBHbl 
mio x, y B D u mp Bcex 3HayeHHAX MepeMeHHbIX Zz, p, gq u / (x, y,2,p,q) >9, 
p(x, Y, p, g) >0. PyuKuna (x, y) Mpegqnonaraetca cymmupyemol B D. 
CoorHowenua (1) wu (2) MOxHO paccMaTpHBaTb Kak judpibepeHiHaJIbHble 
ypaBHeHHA BTOporO MopsAyka OTHOCHTeJIbHO (byHKWMH 2Z(X, Y), eCJIM BMeCTO 
K,, Ky MojyctTaBsienbl UX BbIPaxeHHA Yepes TMepBbIeC HM BTOPbIe MPOH3BOHbIC 
cbyHkuun z(x, y). uddepenunambupie ypapuenna (1) u (2) 6yxyT suMmTAVe 
—ckoro THMa, eCJIH Ha UX PeUIeHHAX BbITOJIHCHbI COOTBETCTBCHHO COOTHOLICHHA 


P(%, U, 2, Pp» G)V\% 9) + G7 0Y. Da Dees U; (3) 
p(x, y) +e (x, ys P, 9) >0. (4) 

Bpeylem onepaTopbl, ompeyesieHHble Ha KJlacce C?(D): 
®,(z) =f (x, y, 2, p, q)KiKo—9(x, y, p, 9) (Ki + Ko); (5) 


®,(z) =f (x, ys 2, DP, 9) KiKo— 9 (%, 9, Dy DV E (%, Y, 2, P, Q)(Kit+ Kz), (6) 


B (4) qoKa3aHo, 4TO 93S/VJIMNTHYHOCTh BbIpaxeHHi , (z) (®,(z)) Ha pelie- 
HHAX ypaBHennit (1) ((2)) 9KBHBameHTHa Tomy, 4uTO O®,/dK; >0 (é = 1, 2) 
PiteOO,/ Okg— 0 (6-31, 2) (CD, /0K; 0 (G = 1,2) uu 093 0K; <0 
(i =1, 2)). Jaa onpeyenennoctu orpaHH4HMcsa HM>Ke PaccMOTpeHHeM cJlyyaA, 
Korga 0®,/0K;>0 umm 0®,/0K;>0. B stom curyyae, HcCnoOmb3yA ycOBUA, 
HaloxKeHHple Ha (pynkuun f u og, u3 ycosHh O®,/0K;>0 (i=1, 2) 
(O®, /OK;<0 (i = 1, 2)) nomyuum, uTo pewienuamu ypaBHenuii (1) u (2) OyAyT 
BBINYKJIble (YHKIMM, OOpallleHHble BbIMYKJIOCTbIO B CTOpoHy z< 0. 

3anaua J\upuxne yuia ypapHenmii (1) u (2) OygeT uMeTb B Kalacce C? 
eMHCTBeHHOe peeHue, ecam f(x, y, Z, P, J) H 9 (XxX, Y, P, J) HempepbiBHO 
muccbepenumpyempl Mo 2, p, gH fz(X, y, 2 P, <9. 

2. Bpejlem nouaATHe OOOOULeHHBIX pelleHHH ypaBHeHuli (1) u (2). J]aa sToro 
pacmpoctpanum onepatopp! ©, (z) H ©®,(z), ompeyesenupre Ha C*, Ha KuJIacc 
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} 


BCeX BBINYKJIbIX (byHKUMH. PaccmorpuM pacuiMpenue ©, (2), Tak Kak AA D2 @) 
mocTpoenwe axasiormuno. TIlycrb cHauasia BbIlyKJlaa CyHKuUMA 2 (x, y) €C?, | 
TIponnterpupyem (5) no mepemenHomy GopeleBcKoMy MHo2xKecTBy e oOslacTH D: 


: | 
\\ ®, (2) dx dy =\\ f(x, Yy, 2, Pp, q) KiK2dx dy — | 
—(Ve, y, P, q)(Ki t+ Ke) dx dy. | 


@PyHKUWHA MHOKeCTBA 


le, fo) = \\Fle or 2 Pr Kakadu, 


nocTpoeHHad MO BbINYKJIOH HOBepxHocTH F, 3ajaHHol ypaBHeHuem Zz = 2(x, Y), 
MOXKeT ObITb C MOMOILbIO HOPMaJIbHOTO ug06paxKeHHst . Ha MJIOCKOCTb (p, q) 
(cm. (7)) Mpeo6pa3oBaHa K BUY 


F(x(p, 9), ¥(P, 9), Z(*(P, 9), ¥(P, 1) Pr 
OMe fy econ prea ea epee meee eee 

u(e) ) 

B pa6otax (7) yoka3aHo, uTo ecau f(x, y, 2, p, 4) — HempepbiBHas | 
(pyHKUHA CBOHX apryMeHTOB, TO (pyHKIMMA MHOXKecTBa w(z, f, €) MO*KeT OBITb | 
pacnpoctpaHeHa Ha JiOOy1O BbIIIyKJIyIO MOBepXHOCTb Kak BMOJIHe aj {MTHBHaA 
HeOTpUILaTeJIbHaA (yHKUAA 6opesleBCKHX MHOxKecTB O6sacTH D. Tam xe H3y4de-— 
HbI CBOHCTBA 3THX CPYHKUMH MHO*KeCTB. DyHKIMA MHOMKECTB | 


n(z, ¢, e-)=\\ lx y, P, g)(Ki + Ks) dedy 


e 


JIA BCAKOM BbINTyKJOH (yHkKuuMA z€C? mMoxeT ObITb MpHBeseHa K BUY 


h(z, o,e)=2 p(x(&, n), y(&, n), pS, n), 9 (&, ”) FF ae 7) 
ea \\ Vi+p(é, n+, a) ) (7) 


CMbIcJI MapamMeTposB &, 4 H (pyHKIHH MHO2KeCTB il (e) taxos. Paccmorpam 
BbIITYKJIyIO MOBepxXHocTb F,, MapaswiesibHy!o MoBepxHocTH F wu nNocTpoeHHy!o Ha 
BHeIWHHX HOpMaJiax K F c WuIMHOH A. F, 3amaeTcA BeKTOp-cbyHKIHelt 


Xp : Aq No 
,y, \)=(x—-—_—_ pis Co Se ns 
ORE a (x vise) TY ope 
r 
TES 05 areca 
OJIOMKUM § = X% Viepag: N=y Vireig 


Torgqa orToOpaxkenne y: oe =E(x, y), 4=7(X, y) B3aHMMHO-OJHO3HAaYHO. 
OroOpaxenne v1: x = x(E, y), y=y(E, 4) MOsBONAeET OJHOSHAUHO ONpeseNHTS 
PE, y)=P(x(é, a), yE, 1). q=9(x(& 4), 9 (& %)). PyHKuMA MHoxkecTBa 


H (e) = >\\(Ki + Ky) V1 + p+ Geddy, 


NpeCTaBJIAIOuLan co6or CpeHIOIO =HHTerpaJIbHYlo KPHBH3HY 1 CBA3daHa C IIJIO- 
Ufaf[bIO Ha MOBeEPXHOCTH Ln COOTHOIMeCHHEM 


o(F,, e)=\\VIF PF Pdr dy + 


- n\\ Ase yi +p? + q@dxdy+” WK V1 + p* + q? dx dy. 
@reone 
d 
H(e)= 4 o(Fy, e) a 
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| @ynkuna MuoxkectBa_H (e) Ha maockocTu —, ™ cTpoutca tax: A (e) Ce 
p= H (envy (D)) a (yv*(e  ¥(D))). aa mo6oi BpmyKnol mopepxuoctu F, 
|SaqaHnon cbyHkuMeH 2(x, y), oTOOpaxenne v1: x= x(E, 4), y= y(E, 74) oMno- 
jBHAYHO HC NoOMOHIEO opmya-& = x ————P pe yy. — A 
| Vi-pg ot. 2 Vi+p+q@ 

CBASHIBAIOUIMX §, %, X, Y C KOSPPUNeHTaMH p HM q A ONOpHbIX MuOcKOCTeli 
F B Touxe (x(E, 7), y(& %)), p(E, 7), Q(é, 4), OnpemensioTca Kak OHO3HaU- 
‘Able HelpepbIBHble CyHKIMH NepeMeHHBIX — H y. CDyHKWMH MHOoxecTB H (e) 


~ 


wu fH (e) OyAYT BHONHE a MTHBHBIMH HEOTPHILaTeHbIMA (YHKUMAMH MHOXKeCTB. 
Tostomy (byHkimio MHoxectTBa h(z, 9, €) mocpeacTBom (opmyvist (7) Mo2KHO 
|pacmpocTpaHHTb Ha JOObIe BBITyKJIbIe MoBepxHoctH F uw ycTaHOBHTb, 4TO 
A(z, ~, €)—BnonHe aluTHBHad HeOTpHilaTesbHad (byHKIMA MHO2KeCTB Ha 60- 
peyleBCKHX MHOXKecTBax OOsacTtH D, ecm o(x, Y, p, gq) HeNpeppiBHa mo 
‘xX, y, p, q. BBegem B paccMoTpeHve BNOHe aXMTHBHY!IO yHKILHIO MHOXKeCTBA 


®,(z, e)=w(z, f, e)— A(z, ¢, e). 
Ecum nopepxuoctb F 3ajaetca BbillyKsoH (byHKuueli z(x, y)€C?, To 


®, (2, e) = \\ ®, @ae. 

é 
Ilycrh ‘’(e)—Bnonne afquTuBHad (yHKWMA orpaHHueHHOH BapualluH, 3a- 
_fannasa B D. [lox pewennem ypapnenua 
| ,(z, e) = ¥(e) (8) 
MbI TIOHHMaeM BBIITYKJIyIO (PyHKUMIO 2, OOpallleHHy!O BBIMYKJIOCTbIO B CTOPOHY 
-z<(0, Takylo, 4TO ykKa3aHHOe ypaBHeHve BbINOJIHAeTCA Ha BCeX GOopeseBCKHX 
/MHOxwecTBax OOsacTH D, yfaeHHblx oT rpaHnibt D Ha mosox*KHTeIbHOe pac- 


cTosHHe. B uactTHoctu, ecu VY (e) = \\ p(x, y)dx dy, To pellenve ypaBHeHusa 


| e 

(8) Mbt OyyeM Ha3bIBaTb OOOOMeCHHBIMH PeWleHHAMH ypaBHeHusa (1). 
Tloustwe ocOoOuleHHbIX pelleHHH ypaBHeHHa (2) cTpoHTcA aHaJOrM4uHO; mpH 

-9TOM eCTeECTBEHHO MpeynouaraetcaA, uTo f(x, y, 2, Pp, g) HM o(xX, Y, PD, qQ)— 

-HeMpepbiBHble (PyHKUHH CBOHX TepeMeHHBIX. 

3. Ilyctb Tenepp D — ppinyKsiad O6lacTb Ha MJIOCKOCTH xX, Y, OrpaHHueH- 
Had 3aMKHyTOU BbINyKIOH KpuBoH IT’, uv nyctb L — HeKoTopaad KpuBaA B TIpo- 
CTpaHcTBe, O;fHOSHAYHO MpoeKkTupyroulaaca Ha I. 

PaccmotpyM jlaviee cbyHkunn f(x, y, Z, p, g) uM O(x, Y, P, 4), YHOBJeTBO- 
patonlwe cueqyrouluM ycsoBuam: 1) f(x, y, 2, Pp, g) H e(x, Y, P, gq) Hempe- 
PbIBHbI TIO BCeEM TepeMeHHbIM: IO x, y B D 4 M10 2, p, g MpH BCeX KOHeUHbIX 
3HaueHHAX STHX TepeMeHHbIX; 2) f(x, Y, 2, P, g) WMeeT HeMNOJOXKUTECIbHYIO 
mpousBomHyto fz(x, y, 2, Pp, gq), HenpeppiByyio mo x, y B D wu mp Bcex KO- 
HeEUHbIX 3HAUeHHAX Z, P, Q. 

Ilyctb 7 —rpanutla BbINyKJOH OOo0UKH, HaTAHYTOM Ha KpuByio L, u T’— 
ee yacTb, JIexKamaa nog L. T”’ npejctaBsseT coOol BbINYKJIyIO pa3BepTbIBalo- 
ULYIOCA MOBePXHOCTbh, OOpallleHHYy!O BbIIyKJOcTbIO BHH3. Torga a smoboro 
6opeslepckoro MHoxecTBa eC D umeem w(T7’, f, e) =0, A(T’, 9, e)>0, 
n(L’, 9 Vi,e)>0. B o6nacta D paccmorpuM tTenepb BrOuIHe alHTHBHbIe 
(pyHkuHH MHOxKecTBa ‘’, (e) H ‘Y’,(e), YOBJIETBOPAIONIMe COOTBETCTBEHHO yCJIO- 
BHAM: —h(T’, 9, e)< 17 (€)— 101 oe. Vi AES VATE 

Paccmorpum Tenepb B D ypa KJlacca BbINyKJIbIX (byHkunH W, uv We, Takux, 
uto: 1) qua mo6oro GopeseBcKoro MHOxecTBa eC D umeem ®, (u, e)< P(e), 
ecmm UECW,, u ®,(u, e)<WV2(e), ecm ul W,; 2) Bce dyHKunn u3 O6oux 
Klaccon W,, W, oOpalleHbl BbIMyKJICCTBIO BHH3; 3) ecJIH u mpHHagexuT Wy 
uw W., TO B CooTBeTCTByIOUIeM Klacce W; He CyllecTByeT BbIINYyKJIOH NOBepx- 
HOCTH U TaKOH, 4YTO “—v-=const, MpHyeM Y MOBepXHOCTH WU TOUKH Kpaw 
jlexKaT CTporo HWXKe TOYeK Kpas MOBepxXHOcTH v; 4) BCe MOBepXHOCTH, oMmpere- 
disemple (pyHkuusama us W, wan u3 W 5, mexKaT Nox MoBepxHocTblo 7’ Hu MMeIOT 
c L o6uyue TOUKH. 
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Kaaccet dbyukunit W,, W,, ovepuyHo, He nycrpt. Ilycts z€W, wm 26 W 
O6osHauum uepes v(z) OObeM Teja, OrpaHHueHHOrO MOBepXHOcTAMM Z(x, Y), 
H WWIMHApoM c Hanpapasioueh FP nu oOpasyrtollMMu, MapaJVIeJIbHbIMH OCH Z. 

Teopema 1. Ecau Oaa Kaaccoe é6oinykaox gynxyui W; (i=1, 
umeem MeCCMO COOMHOWEHUE Vy = Aue v(z)<. + co, mo cywecmeyem dynkyus 

ZEW; 
2€Wi (i= 1, 2), peaausywowaa amom makcumym. Ima dynKyuna OAH 6c: 
6openececkux muoocecme e<D, yoaaexnAoix om VT Ha noaorwcumenbxoe pa 
cmosnue, yOosaemeopsaem coomxHowenuto ;(z, e) = ¥i(e) (i =1, 2). Ecae 
WY; (e) — abcomomxHo HenpepoleHan GyNKYUA mHOoIcecmb6a, MO Z ecmb 060 
wenHoe pewenue coomeemcmeenHo ypaenenua (1) uau (2) u noumu 6e30, 
yOosreméopsem ypaenenuro (1) uau (2). | 

Ecsm teopema 1 paccmaTpupaetcs B kslacce W,, TO yculoBue (2) O cyte 
cTBOBaHHN fz H 3Hake f; MoxHO onycTHTb. IIpuBegqem ocTaTOUHbe yCJIOBMA 
KOTOpble OOeCMeYMBaIOT KOHEYHYIO OLeHKY Up B Kulaccax W, u Wo. 

Teopema 2. ITycmo gyxxyuu f(x, y, 2, Pp, gq) ue (x, Y, P, gq) ydoe) 
aemeopsuom ycaoeuam: 1) cywjecmeyem cymmupyeman Ha @celk NaockocmtL 
P, 9 dyrxkyua fo(p, q) makaa, umo f(x, y, z, Pp, q)<fo(p, gq) npu ece 

oO co 


fy (Ps 9) | 
GAY egal ot = _dpod Oojad) ADU eGen. B,D: umee 
y \ eagle da < + ) np y Pq | 

—oo —oo i 
(x, y, p, q)> const >>0. Toeda Onan 4wcara vo 6 Kaacce W, umeem mecme 
HEPQBEHCINGO Uy <. + 00. AnanoeuuHoe YymeepoOeHue Umeem mecMO 6 KAACCE 


W., ecau ycaogue 2) s3amenumo nepaeerncmeom o(x, Y, P, g)V F(x, ¥,2;P>49) 2 
= const >> 0., | 
Teopema 3. O6osnauum uepes By = suph(z, 9, D) u vepes Bye= 
zZzEWw, | 


=: suph(z, oVf, D), u nycme cywyecmeyem cymmupyemasn 6 KascOoti cepa: 
ZEW 


2 | 
HuUYeHHOL OOAaCMU NaocKocmu p, q qyHKyua f,(p, Gg) maKasa, 4umo npu éecex 


x, y, 2 umeem f(x, y, 2, Pp, q)>hi(p, 4). . 
Toeda, ecu B<+o (i=1, 2) u umeem mecmo Hepasencmer 


B; + Var ¥;(e)< \ \ i ) ap dq (i =1, 2), mo Oana Vo moocem bomb 
D a (Tp? 9") | 
—oo —o0 

noAyteHa KOHeLHAA OUeHKa ceepxy 6 Kaaccax W; (i=1, 2). 

KoneyHad oleHKa Jia unce B, u B, MoxeT ObITb nOsly4eHa, eC MMeeM, 

2 Ay Te As 
‘COOTBETCTBEHHO, (Xx, Y, DP, J) <———————_ 4 oVi< ——__————, ryJe 
(Ke peea (lpi ans 

a >2u A,, A, — nono*KUTebHbIe KOHCTAHTHI. 

Bee paccMoTpeHHble pe3yJIbTaTbI JOCOBHO OOOGMIaloTcCA Ha culyuali n nepe- 
Me€HHBIX JIA ypaBHeHHit 


LG ante, Cnn Diveeee PP) Kit ees 
Pate 1 Wage ps me Toe tip fe) a tet eee rae en Ce Sale 
Crema tau oleate DEAD, Gee ae 
SR ha Due ft ee OI (Gen ee 
=e (Ved where) 


Ecan 9 =0, To u3 Teopem 3 4 1 BbITeKaloT TeOpeMbI CyIeCTBOBAHUA JIS 
saqaun Jlupuxse, ycTaHopsenHple B paOoTax (? 4) ‘quia ypaBHenuit T(z) = 


= 0(%1, .--, X,, 2, Pr,---, P,), THe V (z) —reccnan cbyHKuMn 2(X%, ..., x,,): 
JIeHHHrpanckHi TocyLapcTBeHHbI MeqarorHyeckHit HHCTUTYT Iloctrymuso 
um. A. VW. Tepuena 28 V 1958 


UMTMPOBAHHAS JIMNTEPATYPA 
1A. . Anexcauapos, Bectu. JITY, Ne 7 (1957). 2? WU. A. BakenbmMan 
ALAH, 116, Ne 5 (1957), * UW. A. Bakeabman, Becru. JIFY, No 1 (1958). 4A. IL 
AnekcauHapos, Bectu. JITY, Ne 1 (1958). 
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Horsxane Akagemun nayx CCCP 
1958. Tom 123, Ne 2 


MATEMATHKA 


E. A. BPEJMXHHA 


PAAbI ®YPbE KAK ATINAPAT NMPHBJIMDKEHKS 
NOUTH-NEPHOAMYECKKX ®YHKIMH 


(ITpedcmaeaeno akademuxom B. H. Cmupnoeoim 80 V 1958) 


1. OjHMM 43 BoOMpocoB TeopHH TapMOHMyuecKOl anMpoKCHMallHu ABJIAeTCH 
Bompoc 06 yCTaHOBJIeHHH 3aBHCHMOCTH Me@KY OTKJIOHCHHAMH UaCTHbIX CYMM 
paqa Dypbe oT HenpepbiBHoh 2x-nepHoyquyecKoH sbyHKWUA M Hay 4WIMMN npn- 


OJIM2KEHHAMH STOM PYHKIMH TPHrOHOMeTpHYecKHMH MHOroUJ/IeHaMH. 


B nactTosleH 3aMeTKe KPaTKO H3s1araloTCA HEKOTOPbIe Pe3yJIbTATbI paccMoT- 
peHus ahaJIOrM4HOrO BOMpOca JIA NOUTH-NepHoyMuecKUX (byHkuuH. Mmenuo, ycra- 
HaBJIMBaeTCA 3aBHCHMOCTb M@2XKJ[y OTKJIOHCHHAMH UaCTHBIX CYMM psxija Dypbe or 
NOUTH-NepHouyeckoH (pyHKUWHH, NoKa3satTesH Pypbe KOTOPO He HMeIOT KOHEeU- 
HbIX IIpejleJIbHbIX TOUeK, H HaWJIyYWIHMH MpHOJIMoKeHHAMH STON CPPyYHKILHH IeJbI- 
MM (PyHKIMAMM KOHeYHOH CTemeHH. 

Ilyctb pag @ypbe nourn-nepvosuyueckon dbyHKuun f (x) 3anucaH culefyio- 
IMM O6pa3som: 


F(x)~ Dy Ageider (1) 
h=—oo 
CAS 0; AN OAG SS Ip le = (()- te 2. Yes 
Kitt \ a0 Np — A;; |Ap| +]A_2|< MIpu R== 0). 
ko>c: 
O6osHauum uepes L = L(f) mocnegopatenmbuocth {A,} (R=1, 2, ...). 
TonoxKuM 
Ri (f) =sup|f(x)— Dy Aneide* |; 
2 [Ap I< 
= Ag le 2 = inf Jfsup|f (x) —F(x%)|\, 
a (F) wo, eh Ex(f) = ink, (sup lf) — FI 


rye B, —Kuslacc WesbIx (pyHKUMH cTemeHH <h, OFPpaHHUeHHbIX Ha BellleCTBeH- 
HOH OCH. 

Iycrh 1= {hy} (R=1, 2, ... 3 O<C de < hepsi) — Bospactaiomlas. nocae- 
JOBATEIbHOCTh MOWIOXKUTeMbHbIX UNceT. Tosoxwum N7 (A) = >, Le 

yee) 

BylemM cuntTaTb, YTO MOCe{OBaTe/IbHOCT / npwHaqiexuT Kmaccy A, ecun 
Haliqetca a@~>O Takoe, YTO Ap4;—heg >a (R= 1, 2, ...). OOosHauum uepes 
As Knacc Bcex nocjieqoBaTebHocTeli /, KaxKad U3 KOTOPbIX MOXeT OBITb pas- 
6uTa Ha KOHeuHOe uNCNO MoCTeqoBaTeMbHOCTeH, MpWHagmexamlnx Ksaccy A. 
Takum o6pa3som, /€A,, ecJIM BO3MOXKHO MpefcTaBJeHHe 


4 @ (/) 
fee oe Te CAM el ae! 
j=1 
Ilyetb JJ —xKulacc BCex JlakyHapHbIx nocleqoBaTesbHocTel /. [locsejoBa- 
TejbHocTb / mnpuHaqiexut Kaccy JI, ecm cytlecTByeT )>1 Takoe, uTo 
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het / Me 9. Uepes JJ; o6osHauwM KJlacc BCeX MoOcseAOBaTe/IbHOCTeM lip kant 
Jai 3 KOTOPbIX MOXeT ObITb pasOHTa Ha KOHe4HOe UMCJIO JlakyHapHbix. Taku 
o6pas3om, JJ, — Kslacc MoceqoBaTedbHocTeH /, WoMmycKaloulux mpefcTaBJeHve 


Pott 1) Ged? Gulag =e eae 


f=1 


Ouesuyubl BKOUeHHA A,D A, JD VI. 

2. CcbopMysMpyeM OCHOBHYIO TeOpeMy 3aMeTKH. 

Teopema 1. Ilycmo 0<kh< py; moeda Onan atwboti noumu-nepuoduse 
cKolt gdyxKuuu f (x), noKasameau Pypoe Komopol He Umerom KoOHedHolx npe 
OeAbHblx moueK, BbINOANAeMCA Nepasencmeéo 


Ri (fF) SOA, v) Er (Pf), (2) 
20e 
0, w)=1+2421N.() —Me I+ sine ks. 

Mero, jOKa3aTebcTBa TeopeMbl 1 sABsIAeTCA OOOOMEHHEM HM pa3BHTHemM' 
MeTOJ[a, H3JI0%KeHHOrO B padoTe aBTopa (’). 

B mpasoxwxennax Teopempr 1 mapameTp uw BbIOMpaeTcA TaK, Y4TOObI MO BOS-: 
MOXKHOCTH MHHHMM3HPOBaTb MHOXKUTeb ® (A, pL). | 

V3 teopempt 1, ccbopMysMpoBaHHOli mp BecbMa OOUIMX YCJIOBHAX, c/leqyeT? 
px, TeopemM. PaccMoTpHM HeKOTOpble H3 HUX. | 

3. Ilyerh f (x) — HenpeppipHad 2x-nepHoqMueckad (pyHKUMA UH BS (7) — Han-. 
Jyuliee MpHOJiMxKeHHe 9TOH (byHKIMH TPHrOHOMeTpHYeCKHMH MHOrOWIeHaMi 
nopayka n. Torga (cm. (1), erp. 374—375) E,(f) = En(f). Monarasa Bp nepa-, 
BeHcTBe (2) K=n, w=n+]—e, rye € WOCTaTOUHO MaJlO, NOJIYYHM Teopemy | 
JleGera ((7), crp. 193—194). 

Crelyrollad TeopeMa sBudeTca oOoOmleHHem Teopembl JleOera Ha NOUTH-| 
mepHognyeckHi curyual. 

Teopema 2. IIycmb nocaedogameasnocme Lf) o6aadaem caedyrouum 
ceolicmeom: cytuecmeyem KHeompuyameAbNaA Npu h> ky @yAKyusn y(d) makaa, 
4mo 


Ni (+5 )— Ne) =O +9 0). 


Toeda Rx (f)< ® (A) Ex (f), ede ® (Ak) = O[1 + —(A)]. 
Jlis WOKasaTesbcTBa TeopeMbl 2 JOCTATOUHO MOJIOXKUTb B HepaBeHcTBe (2) 


a 
UW =k oe 2? A) . 
OTMeTHM [Be TeOpeMBI, COjep2Kalllveca B Teopeme 2. 


Teopema 3. Ecau L (f)€ Ao, mo Ra(f) < ® (A) E, (f), ede ® (Ak) = O (Ind). 
Jloka3satesmbpersBo. Jina L(f)€A, naligerca a> 0 TaKoe, uTO 


NOP aes enor: 


A 
Ilo02%uB B Teopeme 2. (A) = In 7’ HOUYYHM YOKasbIBaeMoe YTBEpr*KeHHe, 


Deopema +. Foci Liye... me ae) iO Lend 

Woka3saTeabcerTso. Uspectuo (*), uro qua L(f)€/lo umeem N, (24) — 
—N_,(k) =O(1), nostomy yenosue Teopembl 2 BEIMOHAeTCH pH —(A) = 0. 

Ita TeopeMa sIBJIAeTCA OGOOULeHHeM Ha MOUTH-MepHo_MuecKHe (byHKUMH Teo- 
pemp! 4 pa6ortpi (*). 

4, PaccMoTpuM TeOpeMbI, JOCTaBJISION[He HOBbIe MpH3HaKH paBHOMepHOli u 
aOcOuIOTHOH CXOjMMOCTH pxijjoB Dypbe nouTH-mepHoyMueckux PyHKWu. 3yecb 
HCXOJHOM ABJIAeCTCA CleqyIoulad Teopema. 

Teopema 5. Pad Pypoe (1) nouwmu-nepuoduueckot gynkyuu f (x) cxo- 
Oumcs paeHomepHo, ecAu cywujecmeyem u4ucaoean nocaedoeamerbHocmo {Un} 
(n=1,2,...), yOoeremeoparowan YCACBUAM: 
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1) Bo An npu n> ny; 
2) lim En, (f) [Nz (u,,) — Ni (An)] = 0; 


, ie mall 3 a 
3) lim Ep, (f)In [W—3" = 0. 


Jia oKka3aTesIbcTBa TeopembI 5 jOCTATOUHO MOJIOXKUTS B HepaBeHcTBe (2) 
%=p,, \= A, M MpHHaTb BO BHMMaHHe, uTO lim E, (f) = 0 ((2), erp. 371—372). 
A—>00 


Teopema 6. Psd dypee (1) noumu-nepuoduueckori ynkyuu f (x) cxo- 
Oumca paeHomepHo, ecau © 


A +A 
lim E Nags 0 
noo An 7) Anaya —A, 


Teopema 6 culeqyeT 43 Teopembl 5 mpa pw, = Any. 
OtTMeTHM CJleCTBHe Teopembl 6, HMerolee MeCTO B CHJIy HepaBeHcTBa 


Ex(f) <2noy(5), rae oy(8) = sup | Fe) —F(y)| 


((4), ctp. 371—373). 

CneactBue. Pay Pyppe (1) nourn-nepHoquueckoit cbynkunn f (x) cxoqUTcA 
-PaBHOMepHO, eCJIH 

) In poets END, 


| lim @ (< = 
F\A Bnaa— An 


} n->co n 


Teopema 6, sByaioujasica OGo6ueHHeM NpH3Haka Boxuepa ((*), erp. 81—83), 
| (aeT BO3MOXKHOCTH OosIee NOHO HCMOJIb30BaTb CBOHCTBA MOJLYJIA HelpepbIBHOCTH 
| MOUTH-MepHoMyecKOH PyHKUHH Mp ucceqoBaHHH ee pAjja Dypbe Ha paBHOMep- 
-HY!O CXOJHMOCTD. 

Jlerko BUeTb, YTO OGecteyuHBalollee PpaBHOMePHYIO CXOJMMOCTb ycJIOBHe 

-Teopemb! 6 pH HaJIM4uHH B MocueqoBaTesbHocTH L (/) YacToT, paccTOAHHe MexK]LY 
KOTOPbIMH CKOJIb yrOJHO ObicTpo yObIBaeT, MO2XxKeT ObITb BBINIOJIHCHO TOJIbKO 3a 
C4eT COOTBETCTBCHHO ObICTporo YObIBaHHA HawJlyuuero MmpHOsMKeHHA NOUTH 
nepHoyHueckou (pyHKILHH. 

V3 mpupeyeHHbIX HWKe TeOpeM CJleqyeT, YTO 9TO HerxkesaTebHOe O6cToOS- 
TeJIbCTBO BbISbIBACTCA HE CYIIECTBOM JleJla, a BbIOOPOM MOCJIeAOBAaTeJIBHOCTH 
{u.,} B Teopeme 6. 

Teopema 7. Psd Pypve (1) nowmu-nepuoduueckoti qynKkyuu f (x) cxo- 
OUMCA pabHomepHoO, ecau cytuecmeyem dynkyua o(A) >O0 npu K>do, ydoe- 
ACMBOPHUOLWAA YCAOBUAM: 


A 
1) Nz (An + ~gtig) — Ne (An) = OL + @(AndI 


2) lim (An) Ea, (f) = 0. 
A 


n 
Teopema 7 cmeqyeT 43 Teopembl 5 npu p= A, + oe hn)” 
Teopema 8. IIycmb nocaedogameronocme Lf) o6aadaem caedyroujum 
ceolicmeom: Hatidymca uucnaa a>O0, m>O0 makue, 4mo 


Nz (Ax + a) mig (Ay etl InN: 


Tozda pad Pypve (1) nowmu nepuoduueckoti dyxKyuu f(x) cxodumcsa 


pasHomepHo, ecau lim ws (5) Ind = 0. 
7 80 nfl 


Teopema 8 cyleqyeT H3 Teopemb! 7 mpH (A) = In 


Caenctsue. Ecan L(f)€As u lime, (6)Iné-=0, to pay ype ( 
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NOUTH-NepHoynyeckoh dyHkwHH f (x) CxOAMTCA paBHOMepHO. 
Teopema 8 sBuseTca O606OmeHHeM Ha MOUTH-lepHoyMuecKHH culyyaH mp 
3Haka JiwHn — JIMnumua (°, ”). 
Teopema 9. Ecau L(f)€5, mo pad Pypoe (1) noumu-nepuodureck 
dbynkyuu f(x) cxodumca abcoawmno; npu amom, ecau Ay =0, mo 


co 


2 | Ae| < Cx sup| f()|, 


k=—oa 


20e Cr — nocmosHNaA, saeucAluaA MOoAbKO OM nocaedogamerbnocmu L (f). 
JloKa3atesbcTBO TeopeMbl 9 aHaJIOrHYHO OKa3aTeJIbCTBY TeopeMbI | 3ameTKi} 
apTopa (°). IIpH joKka3aTebcTBe TeopeMbI 9 CYyLeCTBeEHHbIM OOpa30M HCIIOJIby 
3yeTca Teopema | pa6orbi (*) H paBHOMepHad CxOJuMOCcTb pAfa (1), cueqyrouyas 
H3 TeopeMbl 7 pH @ (A) = ) 
5. B 3akmtouenne ccbopmysiupyem Teopemy, OOOGULaIOLLy10 pesyJIbTaTbI PaOoTE 
aBTopa (7), OTHOCAIIMecH K HawJIyUWIMM MpHOvIMKeHHAM MOYTH-lepHoMueckH? 
(PYHKUMH, mpeCTaBHMbIxX JlaKYHapHbIMH psxjjaMu. 
Teopema 10. Ecau L(f)€JIz, mo umerom mecmo nopadKoeole pagexcmec 
Ex (f)~ Ri (f) ~% (f). 
JjokasaTejbcTBO Teopembl 10 ocHOBaHO Ha MpHMeHeHHH TeopeM 4 Hu Y. Ha) 
CTOAMLeH 3aMeTKH. 


K yHObmuesBcKHH aBvalOHHbIlt Ilocrynuao | 
HHCTHI YT 28 V 1958 
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Hoxaage Akagqemuu nayx CCCP 
1958. Tom 123, Ni 2 


MATEMATHKA 


P. B. TAMKPEJINA3E 
K OBLIEH TEOPHH OMTHMAJIBHbIX IIPOLLECCOB 
| (ITpedcmasaeno akademuxom H. H. Bexya 23 VI 1958) 


B pa6ore (1) nsnoxex chopmyMpoBanHbit JI. C. Monrpsrnnpm npn 
MaKCHMYMa JIA ONTHMAaJIbHbIX 10 ObicTposelicTBu1o cucTem. Hactosujaa 3amert- 
Ka COJ\epxKHT KpaTKOe OKa3aTebcTBO OOUlerO NMpHHUWNa MaKCHMyMa, Kora 
B ONTHMAaJIbHOH CHCTeMe MHHHMH3HPYeTCA NPOMSBOVJIbHbI (PYHKWMOHAT Bua (3). 
FlokasaTesbcTBO OCHOBaHO Ha MeTOJe BapHallMit HW BHITYKJIbIX MHOXKECTB, BIep- 
BbIe IIPHMeCHeHHOM, m0-BuyuMOMy, MaxkuleliHom (7) H cyllecTBeHHO ycoBepuleH- 
cTBOBaHHOM JI. C. [lonTpsrHHbiM, 4To MO3BOMHIO paccMaTpHBaTb B KayecTBe 
YupaBJAIOWux CPYHKUMH MpOMSBOJIbHbIeC OFpaHHyeHHble H3MepHMbIe (dyHKUMH 
CO 3HaYeHHAMM B JII000M TOMOOrHYeCKOM XaycopcboBoM mpocTpaHcTBe. ITHM 
»*e meTofom B. I. Bontrauckuh paHee 1oKa3aI NpWHIMWM Makcumyma, ccbopmy- 
MIMpoBaHHblt B (4) (cm. (3)) *. 

1°. TloctanoBka 3ajauu. I[lyctb (2—rononormueckoe xaycqoptboBo 
Mpoctpanctso. KmaccoM JONYCTUMBIX YIPpaBJIeEHHM Ha30BeM MHO- 
2KECTBO BC€X H3MCPHMbIX H OrpaHvueHHbIx OTOOpaxkennh B YQ NpON3sBOMbHOTO 
oTpeska 7; < t<T., rye Ty, T.— mo06ble jelicTBuTesbHbIe 4HCIa. (OTOOpa- 
menue u(t) orpeska T,<¢t< 7. B mpoctTpaHcTBo {2 MbI Ha30BeM H3MePHMbIM 
‘MM orpaHHyeHHbIM, ecJIH mpooOpas mo6oro oTKpbiToro B £2 MHO*KecTBa H3MepHM 
Ha ocH ¢ HM 3aMbiKaHve OOpa3a oTpeska Ty <t<T, B Q komnakTHO.) 


| Ilyctb gelictButTembHpie dynxuun fi (xt,...,x%, u) = f(x, u), i =0,...,n, 
HeMpepbIBHbI Ha IpAMomM mponspeyeHHu X"-Q, rye X”— n-mepHoe jelicTBHTeJb- 
‘Hoe JIMHeEMHOe MpocTpaHCTBO MepeMeHHBIX x',...,*", H HempepbIBHO uddepen- 
IMpyeMbl NO BceM MepeMeHHBIM x1,..., x”. 

Y paBHeHHaA ABU KeEHUA H300PpaKalwimeh TOUKH X = (xX%,..., x") 


fl 
\ 


B (n+1)-MepHoM ~a3OBOM MPpOcTpaHCTBe X""! umMetor HOPM€a J b- 
THbIM BUY 7 

we = fl (al, 4 Ka dL) = Tort rg echies U yams tt, (1) 
n+1 ; 

rye A O6OS3HAYCHHA BEKTOPOB H3 X | HCNOMK3SYWTCA OYKBEI 
Oe3 YePTH, AAA OGOSHAYECHHA BEKTOPOB 43 NOANPOCTPaNcTBa 


a’ —O6yxpucuepto#. B.X” 3safaHbl ABE TOUKH &, &; Yepe3s x 


o0603HauUNMM MpPAMyl H3 X"" coqepxKamyw Ttouxky (0, &) uw ma 


pasanmenbuyt ocu x°. TpeOyeTca B kMacce MONYCTUMBIX yNpaB- 
MeHuii BHIOpaTb ONTHMadabHOe yupaBaeHne u(t), Ty<Qt<To», 
Yaa KOTOpOrO cooTBeTCTBYWMaAA ONTHMANbHAA TpaeKTOpUA 
x(t) cucTempl (1) onpeyemeHa Ha BCeM OTpPeske Liypoh-< Dy, 
YROBMETBOPAHeT HAYaAMbHOMY YCAOBHIO eT N= Ole); K OHe IL x (T>2) 
TPacKTOPHH JEKUT Ha NPAMOM = HM KOOPAHHATA x°(T,) 06 pa- 
maeTcA B MHHUMYM. 

CneyopatTesbHO, ONTHMaibHOMy ylpaBsenuio u(t), 7; <f< 72, cooTBercT- 


ByeT Taka TpaeKTOpHA x(t) = (x1 (t),..., x" (¢)) cucTembI 


* Pe3yibTaTbl 3AMCTKH NOJTYYeHbI B CCMHHAape JI. C. Tlontpsaruna no Teopuu Koe6anui H 
-aBTOMAaTHYeCKOrO peryJIMpoBaHHs. 
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oP, 5 le eG, ae tT ye ( 


COeIMHAIOULaA TOUKH §,&, YTO HHTerpai = || 
T2 


w=) PE, uO) 4d, (& 


Ty 


oOpaljaerca B MHHHMyM. 

IIpu f° (x, w)==1 cchopmysupospannasd 3ayjaga MpespalaeTcaA B ONTHMAJIbHYH 
3ayauy padortpi (*). 

29, OnpesesweHne BapbuYpOBaHHbIX yUpaBAeHHH WH TpaekTG 
pu. Tlycrs ¢, —Buyrpesnad Touka orpesKa 7, <t<T 2. ByjemM roBopHTH 
4TO 3a][AHHOe MHOKeCTBO H3 S OTPe3KOB JIJIMH €0;,--+,€9s, THE 91,--++3 9s ~ 
HeEOTPHULaTeJIbHbIe YCJIa, a MO/IO*KUTeIbHad BeIMUHHa ¢—>0, MpHcTpoeHO K TOUK\ 
ty, @CJIM OTPpe3KH MOXKHO 3aHyMepoBaTb TaKuM O6pa30M, YTOObI mpaBbiii KOHe? 
i-rO OTpe3Ka COBMajau c sleBbIM KoHOM (i+ 1)-ro, i=1,..-.,5—1, a mpa 
BbIM KOHeEIL S-rO OTpesKa CoBMayal c fy. 

OnpeyemuM kKslacc yopaBuieHHii, MosyueHHbIX BapHallMeli 3ayaHHOrO JOMyCTH 
moro ynpapsenus u(t), T;<t<T»2. Jlonycrumoe ynpaBnenne v(t), TC t<T x 
MIpMHalexKUT K OnpesessemMoMy KJlaccy, eCJIH OHO CTPOHTCA CJleyIOUMM OOpa3somi 
Ilyctb ¢;,...,¢,—BHyTpeHHHe TOuKH oTpesKka 71 <t<T 2, MpHueM BCe OHH — 
TouKH JleGera BekTop-cpyHKunu f (x(t), u(t)) = (f° (x (t),u(4)),--- if (x (fb, u(y 
Ti <t<To, rae x(t) = (x(t), x (t)) — TpaexTopua cuctems (1), CcooTBeTcT 
Bylollad yopaBlenmo u(t) H yOBMeTBOpAIOMLaA HavabHOMy ycsoBMIo x(T)) = 
= (0, &). Ha30pem Touxu ¢;,...,¢, OMpeseuMIOUlHMA TOUKAMH CTposmlerocs 
yupapsienua. Ilycts kK TouKxe t;, j=1,...,, mpucrpoeHa cucTeMa u3 & 
oTpesKoB Jj_;, JJIMHbI KOTOPbIX PaBHbl Sja;. % = 1,..., 57; HasOBeEM 9TH oT! 
peskH OMpejlesAIOMIMMH OTpPe3KaMH CTPOAUeroca yrpaBJIeHHA, MpHCTPOeHHBIM#) 
K TouKke ¢;. Hakonell, mycTb Vja; — MPOMSBOJIbHbIe (HKCHPOBaHHble TOUKM Mpo) 


CTpaHcTBa 0; Ha30BeM TOUKYy Uja; OMPeNeIAIONNMM 3HAYeHHeM CTPOsILerocA cae 
JICHHA, COOTBETCTBYIONIMM OMmpefesmioulemy orpesky I ja;. OnpeyeuM = Terep 
BapbHpoBaHHoe ylipaBsieHHe v(t) = v(t, ©), Ty; <t<T.2, ycnosuem: v(t, ©) =4 
= u(t) BHe ONpeesmouLMx OTpesKoB, v(t, ¢) = Uja; Ha OTpeske I jaj- 
ITIpousBeyenve Av, rye } — HeEOTPHIlaTebHOe UCJIO, OMpeyesIuM Kak Bapby 
poBaHHoe yipaBJIeHHe, OMMpe/eJIAloulWe TOUKH KOTOPOrO COBNaaloT C OMNpee/Ale 
H\HMH TOUKAMH YIPaBJIeHHA UV, JIMHbI OMpeesAIOULHX OTPeSKOB J jq;, %j = Les.) Sa 


IIPHCTPpOeHHbIX K TOUKe ¢;, PaBHbl edjq;, a COOTBETCTBYIOULHe omlpeyesAroulHe 
3HAYeHHA OCTAIOTCH TeMH 2Ke, YTO H JIA yupaBJeHuA Vv. 

CymMMy 0;+ U0, J[BYX BapbHpOBaHHbIX yipaBseHuli v,, V, OMpeyemuM Ka 
yipaByleHHe W3 TOrO »%e KJlacca, oOMpeseJmiouyue TOUKH KOTOPOrO Mo yuaroTes) 
OObeMHEHHEM OMpeeJIAOLNHX TOUeK CJlaraeMbIX yMpaBJIeHUl, K KAKO H3 9TH 
TOYeK 63 W3MeHeHHA JVJIMH MpHcTpavBaloTca Bce ONpeesAOULWe OTPe3KH OGOU ‘| 
CJlaraeMbIX, MPHCTPOCHHbIX K pPaCCMaTPHBaeMOH TOUKe, H, HaKOHell, KaKOMY 
ONPeACIAIOMLeMy OTpe3KY CYMMapHOrO yiIpaBJIeHHA, B3ATOMY M3 CJlaraeMorG 
yMpaBJIeHHA U;, COOTBETCTByeT B CYMMAPHOM ynpaBJIeHHH TO xe onpesensiomled 
3HaueHHe, 4TO H B CJlaraeMOM YIIpaBJIeHHH v;. OnpeyeJieHHble mepeuvicJleHHbIM 
YCJIOBHAMH YIIpaBJIeEHHA KU, Vy + Vy 3a]\aHbI C TOUHOCTbIO JO MOpsj[Ka, B KOTOPOM 
OMpeeAIOULHE OTPe3KH IIPHCTPOeHbI K 3a]aHHOH ompeyelaioujeh TOUKe. OyHakc 
9TOT NOPAOK Ha JaJIbHeHWIMe BbIBOAbI He OKaxKeT BJIHAHMA. 

O6osHauuM uepes y(t, &) MpoBapbupoBaHHy!o TpaeKTopHio cucTempI (1), co- 


OTBETCTBYIOULYIO YipaBJIeHHIO u(t, ©) H YOBJIETBOPAIOULyIO HavaJIbHOMy YCJIOBHIC! 
re | 
y (71, ©) = (0, &). [pu yocrarowno masiom © Tpaextopua y(t, ©) ompefemena Hal 


Bcem orpesKe Ty <t <7, 4 Moxer ObITb MpeycTaBsleHa Ha 3TOM oTpeske B BHJlet 
y(t, 8) = x(t) + n(t, ©) +0(s)h(t, 8), | 


re A(Ty, s)=7(7), ¢)=0, Bexrop-pynkuna A (t, ©), T; <t <T,, orpannuena,|, 
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1 BekTop-pyHkiua y(t, 2) =(y°,..., 4") onpeyzensercsa yculopvem: (ft, ¢) 
10COJIOTHO HenpepbiBHa Ha OTpesKe T,<¢<T 2, BHe ompeyemsomtx OTPe3KOB 
yMpapsenua v(t, ©) yoBseTBOpseT cucTeMe ypaBHenuli B BapHalluax 


) ee s af! (&(),u () 


Oke 


mujer b= 0, adeans (4) 


a“=0 


1 Ha OlpejesmMoueM OTpesKC J jg, 


q(t, 8) = 4 (%a;) + IF (% (ti), Ue;) — F(x (EA), wt) (E — ta), 
ne Tja; — JeBbIHi KOHelL oTpesKa J joj: 

Ilyctb + —mponssouibHan Touka JleGera BekTop-pyHkuun f(x (¢), u (¢)) x3 
(iuTeppasia T,<t<T,, ne coBMagatollad HA C OHO 3 ONpeeJIAIOULHX TOUeK 
MpaBseHHs v(t, ©): p — MpOwsBOMbHOe jeHCTBUTebHOe uncNO. Bapuanneli Tpaex- 


yopun x(¢) B TOUKe *, COOTBeTCTBYIONIeH ynpaBneHHio u(t,s) u uuCMYy 9, 
1a3OBeM BeKTOP 


8x (t, p, 0) = ar eee as limes) + pf (x (z), u(s)). 


e>0 e>0 


Touku Bua x(t) + x(t, p, v), Pe t CuKcHpoBaHo, a p, u(t, ©) MpOnsBOVb- 
(0 MeHAIOTCH, OOpasyloT BbINyKJbIi KoHyc K (t) c BepiiMHOH B TOUKe x (*). 
) Ilycth b= ($,,---,,) —(a-+ 1)-mepnpri KoBapuaHTHbIli BeKTOp mpocTpaH- 


(x, ~) O603HauMM TOUHYyIO BepxHio!IO rpakb dynKunn H (x, b, u) pu cbuKcupo- 
{aHHEIX x, ) HM MIpH Wu, MeHsIONLeMcaA BO BCeM MpocTpancTBe Q. 

| 3°. Jlemma. Iycme u(t), Ty <t<T2,—onmumanonoe ynpaenenue, nepe- 
‘odauyee us06 pastcaroluyio mouky das060eo npocmparcmea X"** no onmumaao- 
ot mpaexmopuu x(t) cucmemot (1) us noaoscenua x(T1) = (0, &) @ nonosice- 
fue x(Ts) = (x°(T2), &). Toeda @ Kancdotti mouxe 9 ompeska T,;<t<To, 
easiouyeticn mouxoti Jle6eza eexmop-qynkyuu f (x(t), u(t)), eoinoanaemca 
faeeucmeo H (x (8), (8), u(8)) = M (x (6), b(0)), ede a6coatomxo Henpepolenan 


vexmop-gynkyun b(t) = (,,---.,) ydOoeremeopsem Ha ompeske T,<t<T, 
yucmeme 
(ras ee) 5, Pe ey (5) 
eet ax! 


ak Kak f(x, u) Ne 3aeucum om x°, mo bo == const. 

Tloka3saTeaAbcTBO. Tak Kak TpaeKTopuaA x (ft) ONTHMaJIbHa, TO HMKakaA 
jouxa syya /(t) C X"**, Bprxogsmero v3 TOUKM x(t) M HallpaBsleHHOrO BJOJIb 
(TpHaTeJIbHOH OCH x°, He ABJAeTCA BHYTpeHHeH JIA BbIMyKoro KoHyca K (t). 
}leOBaTeJIbHO, CYILeCTByeT OMOpHad runepiiiockocth P(t) K Kouycy K (*), 
kpoxoysmad yvepe3s BepuiMHy x(t) uM mH60 oTfemmonjad yy L(t) oT K (x), sm60 
jofep»kautaa ero. Uepes x = (Yo, - - + » Xn) COOSHAYHMM KOBAPHAHTHEIM BEKTOP, OPTO- 
joHambHbit K P(t) HW HanpaBJeHHbI TakKHM OOpa30M, YTOObI Np MpOv3sBOJIbHOM 
bapuannn ox (t, p, V) YAOBMeTBOPAIMCch HepaBeHCcTBa 


pdx = y-lim 22) + py-f (E(u) <0, xo <0. (6) 


&—>0 


Drcioya O4eBHHbIM OOpa3soM c.leqyeT PaBeHCTBO 


xf (% (=), U(e)) = 0. (7) 
| O6osznauum uepes (tf, x), 71 <t< To, peilenne cucTemp! (5), YAOBMETBOPAIO- 
hye yenopuio b(t, x) = x%- V3 HepaBenctsa (6) cnenyeT, 4TO B Kako TOUKe 
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Jle6era 6 Bextop-pynKuun f (x(t), w(t), Ti< 0 < +, uMeem H (x(6), (8), u (8)) 
= M(x (6), $(8)). B camom yele, ecu 9TO paBeHCTBO HapyllaeTcH, TO Ha , 
yerca Takat TouKa v,€Q, uro (6, y)-If (x (9), Te al) rae) fecal? 
OnpejeJuM Tora BapbMpoBanHoe yipaBsienve, MpwHAB TOUKY § 3a ero one 
JIMIOULYIO TOUKY, MpHcTpouM kK 6 efMHCTBeHHbIM onpese/AIOUIMA OTpPesoK VINE) 
© HM IIpHMeM B KayecTBe OMpeeMloMlero sHayeHHe Ha HEM Vj. Tlowyuum Hep4 
peucrao (9, x)-7 (8 8) = (8, x)-If @ (9), 2%) —F (6), u(0))] =ae>0. H 
yuactTke 4 eee t Pe +7, B cHuy cucTem (4), (5), MocTOAHHG 
CneqopatebuHo, (7, x): H(t, ©) = x%-y(t, ©) = ae > 0, 4TO MpoTMBopeyHT Hepe 
BeHcTBY (6). 

JlokazaTeJIbCTBO JIEMMbI JIerKO 3aBepllaeTCA MIpeeJbHbIM NepexOOM «—>T} 

4°. Uccueqopanne pyukuun H (x(t), d(d), u(t). Sampikanue o6pag 
orpeska Ty; <t<T, B Q) mpu ee ee u(t) o6o3Hauum uepes N. Bemr 
uuny sup H (x, , uw) o6osHauum uepes m(x, >). Tak Kak MmHoxKecTBO N 1 

ueN 


YCJIOBHIO KOMMaKTHO, TO cyllecTByeT (yHKUHA Uy (t), T;<t<T>2, copnagaomé 


c u(t) B Kaxyou Touke Jle6era 8 BeKTop-~pyHKItMu f(n(t) dye Ty ea 
MW yAOBeTBOpAIOMaH B Kax Woh TouKe ¢ orpeska 7; <t<T>2 ycJIOBHIO | 


H(t) =H (x(t), $(t), 1 (t) =m (x(t), $ (0). (é 


YupaBsienve u,(¢) ONTHMasIbHO H eMy COOTBeTCTBYeT Ta 2Ke CaMaA OMTHMAJIbH 
TpaekTopua x(¢), 4YTO MH ynpaBseHHio u(t). M3 papencTBa (8) cleqyloT Hepy 
peuctBa H (¢ + dt) — A (x (t), b(t), u(t + 8t)) > A (¢ + 6t) — H(t) > A (x(t - 
+ dt), p(¢ + ot), u,(t)) H(t), ws KoTOpbIX JerkO BBIBOUTCA aOCOJIOTHA 
HempepbiBHocTb (pyHkuuu H(t) Ha oTpeskKe Ty;<¢<T,. Hakonell, u3 cucr 
(4), (5) cuegyer, uTO NouTH BcIOAy Ha sTOM oTpesKe df (t)/dt = 0, Cue qOBs 
TeJIbHO, YYHTbIBAA PaBeHcTBO (7), NomyunM H (x(t), b(t), Uy (t))=M (x (t), d(2))= 
20. 7, <—t< Te. 

OG6teyuHAA cojepxKanhHe JIEMMbI C Ppe3YJIbTaTaMH HaCTOAMerO MYHKTAa, » 
TIPHXOJIUM K CJleyiouleMy OOuleMy TIPHHHIy. 

5°. Ipuunwun Makcumyma JI.C. Ilonrparnua Aaa onTuMal 
HBX MpomeccosB. Ecau 2n-mepuout eexmop (x(t), p(t))=(x1,...,2 


Di,.-++5 %n) yOoenemeopnem 2amuAomonosoti Cucmeme 
OH Tie SI Of% (&, (ur (E dH 
xt = fe (x, a () = ay > Ge=— AEE) y= -? 
Maas Bs Ox 


aed ta A. (Oh 


20e O2paHudenHan usMepuman PYHKYyUA U,(t) 6 KaICObUi mMOMeHM epemeHUL 
yooeremeopaem ycaoeuio H (x (t), b(t), u(t) =M (x (t), d (2) =0uo==const <u 
mo Oydem Hasoleamb U4 (t) IKCMPeMANbHLM Ynpaeaenuem, x(t) — coomeée 
cmeyrowjell AKCMpPeMaAAbHOLL MpaeKmopueli cucmemu (2). BcAKaa onmumaAoH 
mpaekKmopua, CoomeemcmeyroLyaA ONMUMAArHOMY YynpasAaeHuio u(t), Aeasem 
MAKICE IKCMpPeMAAbHOU MpaeKmopuel, Coomeemcmeyroltyell HeKOMOPOMY |aKCMpa 
MANbHOMY YNpaBrenuto uy, (t); noumu ecrody u(t) = u,(t). 


Matematuyecku uucTuryT uM. B. A. Creksopa Iloctynnao 
Akajlemuu Hayk CCCP 12 VI 1958 


UMTHPOBAHHAS JIMTEPATYPA 
WB, It Dion Te neko i, P. B. TamKpenugs3e, Ilo 
3 


TAH, 110, No 1, 7 (1956). * McShane, Ann. Math., 41, od (1946). 
TAHCKHH, LAH, 119, Ne 6 (1958). 
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Jloknann AKkanemun HaykK CCCP 
1958. Tom 123, NM 2 


MATEMATHKA 


tO. HW. KYPABJIEB 


O MATEMATHUECKHX METOAAX KOHTPOJIA ABCTPAKTHbIX 
NPEOBPASOBATEJIEM 


(ITpedcmaeaexo akademuxom C. JI. Co6oneesim 27 VI 1958) 


B TeXHHKe MpHXOMMTCA HMeTb eNO C ycTpolicTBaMH, KOTOpbIe MbI 6yjeM 

ia3bIBaTb MpeoOpazsoBaTe dl AMA, OONALAOUIMMU OMpeeeHHBIM «BXO- 
(OM» H OpeJeJ1CHHbIM «BbIXOJOM», H KOTOPble (PYHKUMOHHPYIOT CJ1eLy!OULHM OOpa- 
om. Ha «Bxoy» nocTynaeT HeKOTOpad (pu3H4ecKad BeMYHHa xX OnpeyeneHHoli 
IpHpogbl. B ycrpolicTBe mpoucxoquT mpeo6pasopaHHe 9TOH BeMUHHbI, UH Ha 
BbIXOJle» BbIaeTcA BeMuHHa / (xX) TakxKe OMpeemeHHO! cbusvyeckoli MpHposp. 
“aK MIpOHcxOAMT, KOrJa ycTpolicTBo paOoTaeT mpaBHsIbHO. OHaKO MpuxXOAUTcA 
YHTaTbCA C MOJIOMKaMH, BOSHMKAIOWIMMH B Mpolecce padotnl. B Takux cyyaax 
emnunua [(x) BbijaeTca c HCKaxKeHHAMH. BaxkHO 3HaTb, MpaBHJIbHO JIM pa6o- 
aeT YCTpOHCTBO B KaxKJIOM OTJeIbHOM cylyyae. J] 9TOTO UcNOMb3yeTCA TeKy- 
IHH KOHTpOJIb ycTpolicTBa B Ipolecce ero pa6oTbI, cocTOAMIMH B TOM, 4TO 
-HEKOTOPbIe€ MOMEHTHI BPCMEHH Ha BXOJ MOaloTCA 3apahee 3aaHHble 3HayeHHA x, 
Jif KOTOPbIX [(X) 3apaHee HU3BeCTHO. OTH 3HAYeCHHA CIMUAIOTCA C BeHUMHAaMH, 
bIJaHHbIMH YCTPOHCTBOM. 
B HacTOAMeH 3aMeTKe paCCMaTPHBalOTCA HeEKOTOPble OOMMe BOMpPOCHI, CBA- 
AHHbIe C ONe€HKOH BO3MOXKHOCTeH KOHTpOA. Peub uyeT 06 OOHAPyKeHHH cH- 
TeMaTH4YeCKHX HeHCMpaBHOCTeH MmpeoOpasoBaTeseH. Ciyualnbie cOoH 3Jecb, 
o6ule TOBOpA, He ylaBIMBaloTcA. B JaibHeliieM Mbl OyJeM CUHTAaTb, YTO 
'€ [a, b] u f(x) u3mepuma u orpaHnuena ua la, 6]. peo6pasonatenu 6yem 06o- 
dayaTb OyKBol s. Mbt OyfemM paccMaTpHBaTb MpeoOpas0BaTeib Kak «YePHbIi 
luIMK», T. e. OyeM CUHTaTb, YTO B Mpollecce paOoTb! MbIl HE MOXEM MOJYYATb 
jdkakOW HHPOpMallHH O ero BHYTpeHHeM ycTpolictBe. Byem cunTaTb, YTO HaM 
3BeCTHbI JIMIb HeKOTOpble (PYHKIMOHAIbHbIe XapaKTepHCTHKH MpeocdpasoBa- 
JA. 

CyuecTByeT noyxoy(') kK TeOpHH KOHTPOJIA, OTHUHbIK OT H3araeMOro B aH- 
oH 3aMeTKe. ITOT NOAXO MOXKHO Ha3BaTb AMCKpeTHbIM. CunTalor, YTO mpeoOpa- 
OBaTeJIb HM€eT KOHCYHOe YHNCO HEHCIpaBHOCTeH U WIA KaxKOH HeEMCIpaBHOCTH 
3BeCTHO, BO YUTO MepeXOAUT Mp OCyUecTBJIEHHH STO HeHCMpaBHOCTH PyHKWMA 
x). B 3TomM cayyuae, MIpPHMeHAA MeTOAbI aJIreOpbl JIOTHKH, yaeTCA HE TOJIbKO 
/IPeHeHTb, MpaBHJIbHO WH paOoTaeT ycTpolcTBO, HO H TOUHO yKa3aTb, Kakawl 
2CIIpaBHOcTh uMeeT MecTo. IIpu noAxofe, U3araeMOM HME H OCHOBAHHOM Ha 
3YUCHHH HeMpepbIBHEIX BeJIHYHH, MOLIHOCTb MHOxKeCTBa HeHCMpaBHOCTeH 
JHKIMOHAIbHbIe XapaKTepHCTHKH HeMCMpaBHOcTeli HeCYULECTBeHHI. 3aTO B 
NHHOM CJlyyae Mbl MOXKeM JIMWIb MOMYYHTh OTBET — MIpaBMJIbHO JM paOoTaeT 
“TpOHCTBO, a KaKaA HeHCIMpaBHOCTb HMeeT MECTO — He OnpejlessAetca. 

EctecTBeHHO BbIJeJIHTh H U3YYHTb MpeocOpaszo0BaTeH, OOaqarouwe cey1o- 
UM CBOHCTBOM: H3 TOPO, YTO MpeoOpa3o0BaTedb S paOoTaeT MpaBHJIbHO IPH BXOL- 
IM CHFHale X,, CleAYeT UTO OH C OOMbINOM BepOATHOCTbIO paoOTaeT MpPaBHIbHO 
LHEKOTOPOH OKPeCTHOCTH Xq. : 

_ TlepexoquM K MaTemaTHYeCKOH NOcTaHOBKe 3ajaun. 
| Vurepecytoue Hac cBolicTBa ycTpolicTBa $ MbI OyjeM NOJlyuaTb, paccMaTpH- 
‘A JiBa OObEKTA, CBABAHHbIC C S: p. (x) As[, Xo]. S3aecb Pp, (x) — BepoATHOCTb 


i) 9% pall 


} 


cule LYIOWLero COGHITHA: YCTPOHCTBO S pa6oTaeT MPaBHJIbHO TPH BXOAHOM CHrHaJIe 4 
ByeM cuutatb, uTO p(x) H3MepHMa. | 


O6osuauum yepes La, 5) Kslace byHKunit 9 (x), usMepuMbIX Ha [a, 5] u TAKUX 
uT0. 0< (x) <1 npu x €[a, 5]. 

Onpeaemenne. OnepaTopomM KOHTpouJA As[9, Xo] ycTpouicTBa | 
HasbiBaeTcA oneparop, ompesesenublit pu —€ La, 5), XX, u 06 1a 4a OULe 
CJIeAYIOUMMM CBOHCTBaMH: | 

Or As LO, ©) alt (4) Cea 

2°. Jl MpoHsBOMbHBIX ¢, H G2 W3 Lyra, o} HM MpOMSBOMbHOFO AK xX) KH, ecu 
$1 > 2, TO As[91, Xo] > As (2, Xo] Ha [a, 0]. 

3° As {9; a Sa ) Ha [a, 5). 

es Ilyeth As [9 (x),-%o] = Fix) Torna F (45) = | 

ARIAS, 41), Xo] =A. LAs (Ge), 411: 

Cae HanexHocTbI mpeoOpa3s0BaTeast S Ha3biBaerc 


flonoiKum;; arop 10Ay ps (x) SP, (2) Ast Phe (2) el = Pee 
oa) As [Px, eer Xp (%)> Xn] = Pry... x, (X)- 
OnpegenenHne. HagexkunocTbhbwo mnmpeoOpasoBaTemaH s pi 
yYCAOBHH, 4TO cxeMa pa6oTaeT MpaBHJIbHO pH BXOHBI 
CHrHAMaAX X1,..., Xn, Ha3blIBaeTcA 


Ai 
uate BG. AE \ pe 
[a, 6] 


B jjaubuettiviem nox irae s OyqemM nonuMaTb apy (p, (x), As[¢, x, 
(oGosHayenne s = (p. (x), As[¥, Xo])- ; 

YerpoticrBa Sy HU Sz, Y KOTOPbIX p, a= =p, (x ); As. [¢, Xol = As, oa 
Ha30BeM H30MOP(PHO- KOHTpOJHPYeMBIMH M He OyqeM pa3JIMuaTb. 

[IpeoOpasopatemb (p,(x), As[p~, Xo]) HasbIBaeTcH KOHEYHO - KOHTP 
JIMPYeMBIM, eCIM AA smOOoro ¢ >>O HalieTca n(e) Takoe, YTO CYLeECTBS 1 
MOCJIEOBaTeJIBHOCTb Xy,---, Xn (ec), AAA KoTOpOK 1— Ny, ...., Xn (2) Ss. 

Copmy aupyem WOcTaTOUHble yCJIOBHA KOHEYHOH KOHTPOJIMpyemocTH mpeodp 
30BaTevien. 

. Onpege teHune. Oneparop konrpousa As (9, Xo] HasbIBaeTcA yC TOM 4UB EH 
MO Hae XHOCTH, eCIM ANA npoMsBOMbHOH yHKuHH oO E Lia 5), sO60 
@ > Qu MpousBoulbHoro x €[a, 6] Haligetcs 6 (e) Takoe, 4TO ecu | xX — Xp |< 5 (4 
TO | F(x) > F (x) |<ce. 
- Teopema 1. Ipeo6pasoeameno s = (p,(x), Ast, Xol), y KOMOpoeo on 

pamop KoAmpoaa ycmoliuue no nadeocnocmi, KOHELHO-KONMPOAUPYeM. 

Teopema 2. Onepamop koxmpoaa Ay [9, Xo], Komopout nepesodu 
Pynkyuro 9 (x)==0 na [a, b] 6 dynkyuw, Henpepoienyto @ mouKe Xo, ycmotiu 
no HadencHOCmU U, CAeOOBaMeAbHO, NnpeocOpasoeamerd s’ = = (p,,(x), As [9, x¢ 
KOHE4HO-KOHMpPOAUPYeM. 

M3yuum lpeoOpasoparesin, y KOTOPbIX ONepaTOpbl KOHTPOJIA HMeIOT cae yIOuL 
Buy. PaccmMotpum cemelicTBo Ppynkunn {f (x — xX9)}, — co <x < + co, a < Xo al 
Takoe, 4TO: 

1°. f(x — xo) AuppepenuupyemMbt Ha (— 0, + 00). 

2°. [| (x —X 9) MOHOTOHHO BO3pacTaloT IPH x < Xp. 

3°. UIpamaa x = X9 ecTb Ocb CHMMeTpHH ya f (x — Xp). 

4 TO) EE, hi 00) eco 

J, u3sydaemblx npeoOpasonareuel 


Ag eeXol. = max [?, P(e Xo)] = Ax, (9, pe 
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OuesugHO, Onepatop KoHTponn A,,(9, f) yerotiuns no HaqexnocrH. IlyetTb 
S; — COBOKYNHOCTb BCex Mpeoc6pasopatesei Buza [PetX), Aas (Os 1): 


Jaa Kaxkyoro s€S; onpezenwM uucso ns (e) cnenyrouyiM o6pa3om: 


1°. CymectByeT mocmeqoBaTembHOCTh x, Xo, +++, Xnye) TaKad, To 
|— Nie X2,006, Xp 3(€) < . 
eo) 
2°. Hu quia Kaxkgoro k < ng (€) He CyMeCTBYeT MOCMeMOBATEIBHOCTH X1,... , Xk 


Takou, uTo 1— Ny, cp Se: 
Ilyctb n(e) = maxns(e). Ouenum uncno n(e). Tlonoxum x —a=t. 
SES5 
y 


JlemMa. SY paenenue \f (t)dt =(1—e)y umeem ne 6oaee oOHO20 NnoAxo- 
0 

Beumenviozo KOPHA. 

| ¥ 


Teopema 3. Ecau ypaenenue \ i (t)dt = (1—e)y He umeem noaoocumero- 
0 


HbLX KopHetl, mo n(s) = 1. 
¥y 


Teopema 4. Ecau ypaenenue \ [(t) dt =(1—e)y umeem noaoocume aonotti 


0 
KOPeHb Yi, Mo 


b—a 
2y1 


oS 


a | <n) <| 


|+1. 


IIpumep. Ilyctp 


Ay, (@) |) = maxte, 1 =e ay": 


C= BRE: 
ate eee 6 FI saree | i 
2 Qe ae 2V (Qk #4)e 


Onpeyenenue. CuabuHoH HagexuHoctTbio N npeobpa3oBa- 


Te JA S HasbiBaeTcA max |1—p,(x) |. 

/ x€La, 5] oe 
| Onpefenenne. Cuabuoh nameaxuoctbw N,,..,., mpeob6pa3o- 
iBaTeJA S MpH YCAOBMH, 4UTO OH paboTaeT TpaBuAbHO pH 


Mex ONHHIX CHrHANAaAX X,,...,%,, Hasbipaerca 


ieee oF ae max | 1— Pee 2 ae (x ) k 
x€[a, bj 


On pewqeNTenne. IIpec6pa30BaTevib Ha3bIBaeTCH KOHECUYHO-KOHTPOJH- 
IPYeMBIM B CHJIbHOM CMBIC Je, eCJH Quin BcAKOrO ¢ +0 HalieTca m () TaKoe, 
YTO 1 ee Nee, x— =< &. 

m (s) 


PaccmMoTpHM MHoxecTBO S; HM AIA Kaxgoro s€S; onpezemHM HCO Ns (2) 
/csie WyIomlMM OOpa3oM: 


: 1°. CymecTByeT MOCJIeQOBaTeJIbHOCTb 1, X2,.--, x (e) Takan, uTO 
i — 
1 =: N xeiey Hee < &. 
4 Ng (€) a ; 
2°. Hu aaa kakoro k < ng (e) He CyMeCTByeT MOCJeAOBaTeBHOCTH X1,.-- 5 Xx 
| — 
jTakoH, uTO 1— Ny Se. 
| ae 


me Ilycth s=(p, (x), Ax [¢. fl), rae p, (x) € Lia, o. Ouenum uucso ns (2). 
| Ypapnenne f (x—a)=1—e uMeeT YBa KOpHA x, HM X, MpH O<E ii 
Tycrb | x; —xX2| = 6(e). O6osHauum yepes Mp, (x (©) MHO2KeCTBO BCeX TOUCK X 


229 


u3 [a, 6], AA KoTOpbIx p,(x) << 1—e,u MycTb »(e) — meOeroBcKaA Mepa 9TOr 

MHOXKECTBA. | 
u (e) ae b—a E 

Teopema 5. Eee < Ns )<ls6 | +1, npuuem ns(e) moocem Gum 


AOOOLM YCALLM YHUCAOM 6 YKA3AHNOIX 30eCb Npedenax. 
Ecum p,(x%) KycouHo-MoHOTOHHa Ha [a, 0], TO uMeeT MecTO: 


Teopema 6. 


n, (2) 


lim ———_—_ = I. 
e-+o (#4 (€)/ 8 (E)) 
Mockosckult rocyapcTBeHHbIli yHuBepcuTerT Tlocrynusi10 
um. M. B. JlomoHocosa 24 VI 1958 


UMTHPOBAHHASA JIATEPATYPA 


1H. A. UWerne,C. B. A6aouncKku it, Tp. Matem. nuct. um. B. A. Creknop: 
AEIGGCP, 51,270 (1958), 
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Hornxann Akagemnu nayrk CCCP 
1958. Tom 123, Ne 2 


MATEMATHKA 


tO. It. HBAHWJIOB, H. H. MOHMCEEB u A. M. TEP-KPHKOPOB 


OB ACHMITTOTHYUECKOM XAPAKTEPE ®OPMYJI 
M. A. JIABPEHTbBEBA 


(ITpedcmaeaeno axademukom M. A. Jlaepenmoceuim 13 V 1958) 


B cBa3H c 3aauaMv O BomHax Hu cTpyax M. A. JlaBpeHTbeB pasBus TeopHio 
KOHOpMHBIX OTOOpaxeHHH y3Kux mouoc (1-3). Mcnomp3sya reomerpuyeckue 
metogbl, M. A. JlaBpenTbeB nocTpons MpHOsMxKeHHbIe BbIPAaKeHUA WIA PyHK- 
WH, peaH3y!oulNX KOHOpMHbIe OTOOpaxKeHHA MoOc, OH3KHX K MpsAMOVIH- 
HeHHbIM, H lal OWeHKH TOUHOCTH WIA 3HAYeHHH rpaHH4HOH NMpow3Bo,HOH. 
Tlo3qHee Obvia ycTaHOBJIeHa CBA3b 9THX CPOPMYJI C TeOpHelt CHHTYJAPHbIX HHTe- 
PpaIbHbIX ypaBHeHul (*). Dopmyapr M. A. JlaBpenTbepa mpescTaBsatoT 6ovb- 
wioH MHTepec WIA THApOAMHAMUKM HM MO3BOIAIOT MpHOHW2xKeHHO M3Y4HTb TIpH- 
pOAy KOHOM{aJIbHbIX BOJIH H HekOTOpble 3afauH OOTekanna (°, °). B nactosmeli 
3aMeTKe MOKa3bIBaeTCA, YTO BbIPaKeHuA, NOyyeHHbIe M. A. JlaBpeuTbeBbi, 
ABJIAIOTCAH MePBbIMH YWICHAMM HeKOTOPbIX aCHMNTOTHYeCKHX psxoB. Meroz, 
CHOIb3OBaHHbI B paOoTe, MO3BOAe€T PaCMpOCTPaHHTb pe3YJIbTAaTbI Ha cyuaH 
(MIpOCTpaHCTBeHHBIX 3ajlau, a TaK2Ke YTOUHHTb yKa3aHHble COpMyvIbI. 

1. Sagaua A. Paccmotpum 3anauy oTroOpaxenna nosochl Ty: OS b<1 
Ha monocy Tz; 0O<y<f (x) npn ycnoBpun w(co)= oo, rye w(z)=o+ id, 
z2=x+iy. PyHkuna rapMonnueckan B Tz HW YOBJIeTBOpseT KPaeBbIM YCJIOBHAM 


b=0O npuy=d0, 
b=1 npa y=f (x). 


Ilycth ¢—Hexoroppiii mapametp. Tlonoxum ex =, y=. Dynkuna > 
|GyeT yOBJeTBOpATh ypaBHeHHIo 


(1) 


2) | Oe 
| et or + gar =O: (2) 
. PemleHve OyJeM MCKaTb B Bue pala re do + 27dy + etdo+... , rye PyHK- 
‘HH $; YOBeTBOPAIOT TpaHHYHbIM yCJIOBMAM 

= 0 mpy y= 0, 
: db=1lhm=h=...=0 mpw y =f. 
| B mepeMeHHbix x HY pellleHHe MO?KHO NpeycTaBuTb CopMyvlamH 
d(x, y) =do(x, Y) + 41% Y) +--+ be (X,Y) +... (3) 
rye 
: Yo = AY; 
= Sao a y? + ay, 
Ain Ane tie: (4 
| k agt a pea qi 9 
| WOT gel erereryre oR a naSe occa cl ae alata 


Sec: 
1 ay ay” a, 
= rae a=3 2, Coa teach fe ara 
( 
(2k) (2k—2) a, 
ae eed 2k esi a) 2k—2 k—1 09 
> Op = —(— 1) Been! cel (cae) Ge— pi! re ncomeeaT | 


OnpenesieHne 9 = Rew cCBOAMTCA K KBal[parypaM 
C abe atic 4 2p’? — f” 
oy) =\ + EO yp +g \ at... 
Tlouyuennoe pewienve HOcHT (opMasIbHbI] XapaKTep u pag (3) B OOMleEM cay 4ae 
pacxoyutes. Oqnako MpH M3BeCTHbIX OrpaHHYeHHAX, HaJIOXKeHHbIX Ha PYHKUHIC 
j (x), MomyyeHHoe pelieHHe HOCHT aCHMITOTMYeCKHi XapakTep, HM TOra KOHeUHbII 
oTpesoK paga (3) MOXKHO HCMOJIb380BaTb JIA MOCTPOeHHs MpHOJIMZKeHHOrO peleHHs 


gayaun A. 


Teopema 1. Iza moeo umoboi dynkyun Lm (x, Y) = > $; 6e2a acumnmo: 
i=0 | 


muuecKum peulenuem 3sadaiu A, Heobxodumo tu Oocmamo4no, umobol NpoUsB0OHold 

dynkyuu | yOoeaemeopAau YCAoeUAM 
k I 

Ff (x) = O(e'*), | 

2de R= 1, 2,..., 2m; 1, —npouseoronHole nonoocumeronole 4uucaa. B amon 

cayuae pewenue 3adaau A Oydem umemb Bud | 

p(x, y) = En (x,y) + O (Pn). | 

2. Ucnompsya dopmysty (3), MOxHO NoslyyHTb NpHOMKeHHbIe (opMyVJIs 

JIA 3HaYeHHH MOJYJIA rpaHH4HOH Mpou3sBoyHOK 

CTS RSI iL) ye 1 org i 

l= (i +sif —si?)- (6 

Ota (opMyvJla coflepxkHT KaK YaCTHbI cayyal usBecTHyio (opmysy M. A. Jlas 

peutbesa (*). Jia Toro wioObl BbIBecTH ee H3 (6), CuleyeT NPHHATb ®, = hw 

h=0O(e), f=O(s), fi =O(e), f” = O(s). Torga, orpanu4unBascb CilaraeMbIM 

nopayKka e”?, MouyaHM 


dw, h Nae 6 
e\|=-(1+sH")- C 
3. CoBepiuleHHO aHaslOrH4HoO paccMaTpuBaetca Gouee OOuLad 3ayaua. 
Sayaua B. Onpeqenuts dynKkumo (x, y), TrapMoHMuecKyio B MOJ0C 
Tz: fi Sy <foM yAOBNeTBOpAIONLyIo ycoBuAM ) = u; (x), ecmmy = f; (i = 1, 2). 
@MopMasIbHOe pellleHHe HMeeT BHI 


p(x, ¥) = do(x, y) +h (%, y)+--., (3; 


rye 


a. LEP eD Urfr— ufo , 
A Ge eae ea aie sey ee 
di (x, Y) = a3y? + dey? + ayy + ay; 


Os Shar (tty = Us) (fi — fs)? — (fa — fa) (f1 — fe) (ty — Ug) — 
= eis Us) (fr — fa) + (21 — fo)? (a — ta): (fs — Fe)?s 
ag = sr {welt + Quef; ete DS = Tey ON 5 oie (f1 — fe) — 


— (F=f) (fa = Fa) (tof tae) — 2 (Unf + afi — wife — uals) (fi fs) (fa— fe) + 
+ 2 (f1 — fe)? (Uefa — Urfe)} : (fx — Fe)®s 
a = — a3 (fi t+ fife +f) — Qe (fa + fe); Qyo= Asfafi (fu + fe) + sf ife (fat fe) 


WT. 1. 
limeer MecTo TeopeMa, aHasloruynaa Teopeme 1. 
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Teopema 2. J[za moeo umo6e: Koneunout ompesox pada (8) bola acumnmo- 
_ muvecKkum pewenuem sadaau B, NeoOxodumo u Oocmamo4Ho, “MObEL NPOUsBOONLILC 
| fi (x) u uz(x) yooeremeopsau ycaoeusm 


(1) (1) ky 
fic’ (x) = o(e), wf (x) =o0(e 4), 
20e k; u ki — npouseorbnole noaoocumerbHole uucaa. 

4. STOT %Ke€ MeTOA MOKHO HCMOIb30BaTb AJA TMoctpoeHua acuMnrorH4yeckHx 
pelennit MIpOCTpaHCTBeHHBIX 3ayjay. B JaHHoli sameTKe orpaHHunMcs IIpHMepoM 
OWHOM OCeCHMMeTpHUHON 3aauH, HMeloulel OovIbiIOe 3HayeHHe B TeOpuu cTpyil. 

Samaua C. Onpefeauts dyxkumo (r, Z), yAOBJeTBOpAIOMLy!O BHYTpUu 
| nonocss T(O<r<f(zZ), —-w<z< +o, 0<6<2n) ypaBHenuto 
as Uc A 


or? Oz? r Or 


M OOpaulatoulyioca B 1 Ha NoBepxHocru r = f (2). 
Acumntornueckoe pellenve 3ayaun C jaetcs cbyHkineli 


ye ie pe 
b(n, 2)=— t+ —r(1—4) + 


5. M3uioxkeHHble aCHMMTOTHUeCKHe pellleHHa KpaeBbIX 3ayay MOryT ObITb 
-TIPHMeCHeHbI JIA TMOCTPOeHHA MpHONMKeHHBIX pewlenHii sayay rujqpoqMHaMuKu 
XKHJIKOCTH, HMelouleH cBoOoqHy!o rpaHuily. PaccmMorpuM mpocteliilyro 3aqauy 
06 yCTaHOBHBIUHXCA BOJIHaX Hayl ria|KMM TOPH3O0HTaJIbHBIM WHOM. B Ge3pa3Mep- 
HbIX II€PCMCHHBIX 9TA 3ajlaya SKBUBAJICHTHA CJlefyroulel. 

OnpeyesuTb yHkuuio p(x, y), rapMonuyuecky1o B nosloce Tz, orpaHuyeHHon 
mpaMoh y=QO H Hen3BecTHOH KpuBoH y=f (x). Tpy y=O bY=O w mpu 
y=f (x) b=1. Kpome toro npa y=f (x) omKHO BbIMOJHATBCA ycuOBHe 


(BY + (By +27 =c (9) 


| syecb v — Oespa3MepHbI Napametp vy = gh? / Q?; A — cpequsaa riyOuna *XHAKOCTH; 
Q — pacxoy; g-—- yCKOpeHve CHJIbI TA2KeCTH. 

Iloctosuuy1o C BbiOepeM Tak, uToGpr b= y, f =1 yyoBmeTBOpAJIM ypaBHe- 

HuI0 (9) 


C= 14-2). 
[Ipeqnosox%KuM, 4TO v OsM3KO K 1, MH NONOKHM ¢ =/|1—v|. [IpeqnonoKum 
ome, uro f—-h= 0 (e), f’ = Ole), f" = Oe): Torga (popmyyly (6) MoxKHO 
3alucaTb Tak: 


d 2 1 ae uw 5 
lee =a (1+ sf") +00). (10) 
IloycraBiad 3TyY OeHKY B (popMyvly (9), Mouwyuaem 
2 
a (1+ -y ff") + 29f = 1+ 2. (11) 


Cyenaem 3ameny f =1-+u; oTOpacbipad WIeHbI MopayKa BbILe BTOpOro, 


 mosyuuM 
u"+3(v—1)u+t %/,u?,= 0. (12), 


IIpH v< 1 ypaBHenne (12) uMeer peulenne 
eee ae ees (13) 


ch? V 3 (te) - Dy 


STO U3BeCTHOe ypaBHeHve yeJMHeHHOH BOJIHbI (*). 

6. PaccMoTpHM HeycTaHOBHBIleecd BIXKeHHe 2KHAKOCTH Hay, rlaKHM PopH- 
3OHTaJIbHBIM J{HOM. AHaJIOrMyHad 3ayaua MpH HeECKOJIbKO Apyrux MpeAnmoworxKe- 
HHAX O XapakTepe MpOMsBOJHBIX paccmaTpuBasacb IO, JI. Akumospm (8). B 6e3- 
Pa3MePHbIX TepeMeHHBIX 3ajlaya CopMyMpyeTcA CuIeyIOWIHM OO6pa3som. 
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Onpeyesmuth cbyHKunio 9 (x, y, t), TapMoHMueckylo B Tz, 4 (pyHKIHIo f (x, 7) 
TIO YCJIOBHAM: 
I. [paHuunpe ycsoBHs: 


a) oe Tip Yy = 0; 

6) 4 of +4 (V9)? = const npn y = fi | 
Of of 09 _ op a3 | 

B) Ot ap Ox Ox OY We dic 


Il. Hauaambuple yC0BUA: 
a) f(x, 0) = fx (*) mpu += 0; 


6) =f. (x) npn <= 0. 


Tlepeiiqem, Kak HM Bblllle, K mepemMeHHbIM &, y. I[pH 9TOM rpaHH4Hble YCNOBHA 
nepeHyT B CJleqyIouHe: 
Ravsde y+ (S)}-ome Peewee os 
[lo0xKHB 
g= fg teat.-.s 
HaljeM u3 mpeoOpasoBanHoro ypaBHeHua Jlanuaca (2) | 


Poo __ Pu __ Peo 15). 
rn ee! on Oe? ° (15) 
Ecum Jit Q9 MPHHATh TpaHHUHble yCJIOBHA 
Opo __ ees 
an O pu y= 0; 
Po =f Mpa y=f, 
a JA aT 
091 ale Berlinys 
On ==10 ipH 7) = QO; 


@) = 0" nipHany) J, 
TO Ha OcHOBaHHH cbopmy (15) Haliqem 
Po = Pe (& 7), 
ihn@e 
=p ge ty): 


Bpluncuiad rpawHHuHble MpowsBOAHbIe ~ Mocse no_cTaHoBKu B (14) c mpHHATOH | 
CTeMeHbIO TOYUHOCTH, MOJIyYYHM B MpexXHHX TMepeMeHHbIX 


i 1 (de a do 0 a% 
2+ of +5(52) =const, Ghai OR Diyas Cine cy (16) | 


re o=o[x, [(x, 7), t]. Haliga orcioga f u 9, MOXKHO M0 BbIBeJeHHbIM (pop- 
MyJlaM OMpeJeJIMTb NMOTeHIMasl BO BCeH OONacTH TeYeHHA. CycTemMa ypaBHeHHit | 
(16) cBoquTca kK KBa3HJIMHeMHOMy ypaBHeHHIO runepOomMuecKkoro Tuma. 


Ilocrynuso 
12 V 1958 
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Joraano Akanemnn nayr CCCP 
1958. Tom 123, Ni 2 


MATEMATHKA 
M. A. KPACHOCEJIbCKHM un A. HW. MEPOB 


Ob OJHOM NPHHUMNE CYLJECTBOBAHHA OFPAHHYEHHBIX, 
NEPHOAWGECKHX MW MOUTH-NEPHOJMYECKYX PEWEHH 
Y CHCTEMbI OBbIKHOBEHHbIX JU®OEPEHIMAJIbBHbIX YPABHEHHM 


(ITpedcmaeaeno akademuxom IT. C. Anekcandpoeoim 9 VI 1958 i) 


1. Paccmorpum cuctemy jucddbepenmmasbHbIx ypaBHeHHii 


dx, b 
ge Tit, M1, 0+ , Xn) Cae on Ope (1) 
| MipHueM OyeM mpeynouaratTh, YTO MmpaBble 4YaCTH HeIMPePbIBHbI MO COBOKYMHOCTH 
TI@peMCHHBIX —0O <ft, X1,...,Xn< + oo. Cucremy (1) 6yyem s3anucbIBaTb 
B BeKTOPHOH cbopMe 
dx 
Ilyectb Ha n-MepHom mpoctpaHcrse E” gayaHbr Be HempepbIBHO judpepex- 
wupyemble (byHkunn A(x) H w(x). TpeqnouoxKum, uto 
Leven 
(f (ex), grad) (x)) = >} fra >0 (3) 
| i=1 ; 
, 
mpu |x| > R, rye R—nekoropoe nosoxuTebHOe uncT0. Tlyctb 
m= min r(x), M= max i(x). (4) 
|} x1=R I+ 1 =R 
| [IpeanonoxuM, uTOHa MHOxKecTBe T Tex x GE”, Awa KOTOpHIX mC (x) <M, 
||x| > R, dynkuua w(x) yqoBmerBopset yc.1OBHIO 
se 6) Gia tgs 
: (F(t, x), grad) (x) + grad w(x) = WY fe(S + 5°) >, (5) 
aa l L 
: mIpHueM 
lim | 2 (x) | = + oo. (6) 


x€T, || x || ~4+00 

Ec BbIMOJIHeHbI MepeucJieHHble yCJIOBAA, TO OyJeM TOBOPHTb, 4YTO CHcTeMa 
(1) yaosuerBopseT yculopMio (*) MO OTHOIWeHMIO K (pyHKuMAM (x) Hy (%). 

Teopema 1. J/ycme cucmema (1) yooeremeopsem ycaosuto (*) no omHo- 
WeHUIO K YyHKyusm d(x) u w(x), Npuuem h(x) wemHa: h(— xX) = K(X). 

Tozda cucmema (1) umeem no Kpatineii mepe oOHO onpedenennoe Ha(— , 
+00) paeHOMepHO oepanuueHHoe pewenue. 

Ecau npaeole wacmu cucmemo (1) nepuoduune: no t, mo cucmema (1) 
umeem no Kpatineti mepe OOHO nepuodu4ecKoe peulenue Cc mem de nepuodom. 

Ecau npaeole wacmu cucmemot (1) noamu-nepuoduunol no t (paeHomepHo 
6 KaocdoM wape), mo cucmema (1) umeem no Kpatineti mepe oOHO noumu-ne- 
puoduseckoe pewenue. 

Tlomyepkuem, 4TO B YCJIOBMAX STOW TeOPeMb! He MpeolaraloTcA BbINOJI- 
H€HHbIMH YCJIOBHA e/MHCTBeHHOCTH pelieHua cucTeMbI (1) H He Mpesmouaraetcs, 
yTO BCe pellleHAA CHcTeMbI (1) HeOKaJIbHO MpOJOJDKHMBI. 
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2. B KauecTBe NIpHMepa pacCMOTpHM CHCTeMy BHjla 
B= Act olt, %) (7) 


° i 
rye A —MaTpulla, Bce COOCTBeHHbIe 3HAYCHHA KOTOPOH HMeIOT OTVJIMYHbIE OT HY 
BeIILeCTBeHHbIe uacTH. Bes orpanwueHHaA OOWLHOCTH (B MpOTHBHOM CJly4ae MO2KHO: 
CJeulaTh 3AMeHY TepeMeHHbIX) MOXKHO CUHTaTb, 4YTO cucTeMa (7) UMeeT BHA 


d 
a ee Ayt (t, Y; 2)» 


oo 
dz 
“dt = re Agz + De (¢, Y; Zs 
rye y —k-mepupiii Bektop (k<n), z—(m—k)-Mepubili BeKTOp, a MaTpHubl Ay. 
Wu A, UMeIOT COOCTBEHHbIC 3HAYCHHA C MOJIOMKMTEJIBHbIMY. BELCCTBCHHbIMH YaCTAMH. 
Ilyctb B, u By—Takve CHMMeTpH4eCKHe MOJIO*KUTEJIbHO-ONpeeJieHHbIe MaTpH- 
I[bl COOTBETCTBEHHO NopsAKOB k wu (2 —k), uro 


(By, Ay)>|yP, (Bez, Az) >| /P- 


CyuyecrBoBaHe matpul, B, u B, AoKa3sbiBaeTcA, HallpuMep, B Teopuu JIamyHoBa.. 
YCTOHYMBOCTH JBHXKeHHA (°). 

Ecam nosomurb d(x) = h(y + 2) = Yo (Bry, ¥) — Ya (Boz, 2) up (x) =e x), 
rye ¢> 0 focraTouHO MaJio, TO cHcTeMa (8) yOBJIeTBOpHeT YCJIOBHIO (*) MO) 
OTHOLWeHHIO K STHM (pyHKUMAM, ecCJIM Mpu ||x| > r BbmMOHeHbI HepaBeHcTBa 

(gi (t, Ys 2), Bry) — ($2 (t, ¥, 2), Boz) >q(lylP +2), (9), 
(f(t, Ys 2), ¥) + (Galt, ¥ 2), 2S>—pPl(lyl +e), (10) 
rye O<q <1 mu p—ponsBoubHOe (PPUKCHPOBaHHOe UYCJIO. | 

Takum OOpa3soM, BbINOJIHeHHe HepaBeHcTB (9) — (10) npH Oompumx | x|| ra- | 
paHTHpyeT cCylleCTBOBaHHe orpaHHueHHoro peleHia. OHH rapaHTMpyloT cylle- | 
CTBOBaHHe MepvofuuecKoro pellleHHsA, eCJIM MpaBble YacTH MepHog_MuHE! mo ¢, Hi. 
CylecTBOBaHHe MOUTH-MepHoMuecKorO pelleHHs, eCJIM MpaBble “YacTH MOUTH- 
nepHownunbl. Yesopus (9)—(10) Bpmommenbl, B YacTHOcTH ecm ||¢(t, x) | = 
=0(|x|) mpu |x|—+-+ co. B stom cayuyae MbI MpHxoquM K TeopeMe, OKa3aH- 
Ho b. II. Jtemugosnuem (°). 

B kKauecTBe BTOporo IIpHMepa pacCMOTpHM cHcTemy 2-ro nopsyKa 


= Ax? + 3Bx2y + Cxy? + Dy? + 9 (t, x, y), 
(il) 
4 = Bx? + Cx®y + 3Dxy? + Ey? + go (t, x,y), 
rye 


ln % y)|=oxP+ly?), |ee(t x y)|=o(xP+ lyf), 

mpuuem | A{+|B[>0 u ky6uueckue ypapHenna | 
AR? + 3BR?+Ck+D=0, Bk? +Ck?+3DkR+E=0 | 

He MMeIOT OOULMX BeLeCCTBEHHbIX KOpHelt. 
MoxKHO M0Ka3aTb, YTO MpH STHX MpeyMoorwKeHHAX cuctema (11) yyoBuerT- 
BOpAeT YCJIOBHAM TeopembI 1, ecIM B KauecTBe (x,y) MH U(X, Y) B3ATD 
COOTBETCTBEHHO (PyHKILMH ; 


A(X, y) = Axt + 4BxPy + 2Cx?y? + 4Dxy? + Ey!, w(x, y) =x? + y?. 

3. Byjem rosoputb, uro dbyHkuua A(x) HEBBIPOKMeHa, ecu rpayueuT 
ee He OOpalilaeTcsH B HYJIb BHe HeKOTOpOrO Wapa H ecJIH BeKTOpHOe Nose grad A (x): 
MMeeT HeHyJieBoe BpalijeHne (1,7) Ha ciepax JocTaTouHO GoJIbIoro paquyca 
C IeHTPOM B HagaJie KOOpyMHaT. 

DynKunA A(x), :urypupyroujad B ycOBHAX Teopempl 1, HeBbIpO*K ena, Tak 
Kak ||grad (x) >O npa |x|>R u tax kak gradi(x) yerHoH cbyHKoun He- 
yeTeH, OTKyAa CJleqyeT HeYeTHOCTS BpallleHuA (B Ccuuy Teopembl Ilnnpenbmata — 
Jliocrepnuka — Bopcyxa (°,7,8)). 
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TlonaTHe HeBbipoxeHHO CbyHKIMH NOsBONAeT copMyJIMpOBaTh yTBeprxKe- 
| "He Oovlee cHIbHOe, YeM Teopema 1. 

| Teopema 2. IIycmb cucmema (1) yOoeaemeopaem ycaoeuto (*) no omuxo- 
—WeHUIO K MYNKYUAM K(X) U p(x), Npu4em DyAKyUA d(x) NeELLPOoIdena. 
Tozda cucmema (1) umeem no xpatineiti mepe odHo onpedenennoe Ha 
{—oo, + 00) paenomepHo oepaHu4ennoe pewenue. 

Ecau npaéete wacmu cucmemet (1) nepuoduaxHe no t, mo cucmema (1) umeem 
mo Kpatineti mepe OOHO nepuoduuecKoe pewleHUe C mem oe nepuodom. 

Ecau npagoie wacmu cucmemot (1) ioumu-nepuodurnor no t, mo cucmema (1) 
umeem no Kpatinell mepe OOHO noumu-nepuoduuecKkoe peweHue. 

Jl npuMeHeHua Teopemb! 2 Hy2KHO YMeTb BBIYHCJIATh BpalleHHe BeKTOPHOrO 
moma gradd(x). B oOujem cary4ae sta 3afjaya cuoxwKHa. B cayuae, ecau cbyHK- 
MHA A(x) mepHoyuuna (A (Ux) = (x), rae U? = /), Aaa BbrancneHuA BpanleHnsA 
| MOXKHO BOCMOJIb30BaTbCA Teopemamu u3 (8). B cayyae AByMepHoro MpocTpaHcTBa 
Bajaua ympoulaetcs. Hanpumep, B (x, y)-mslocKocTH dyHKIMaA A(x, y)= 
= (4X + BY)... (%nx + Bry) (}az| + |8;| > 0) HeBbIpoxyeHa u BpalleHHe nowA 
rpayueHta papHo —n-+ 1, ecm Bee npample «x + By =O paz. 

PaccmoTpyM cycTemy 


OE = A + 2Bry + Cy + elt, X,Y), 


(12) 
d 
os = Bx? + 2Cxy + Dy? + o (t, x, y); 


wie |¢1| + | ¢2| = 0(x* + y?) mpa x? + y?—> + 00 
WE BrCl 2, 
I elle o|~* 


Tipu sTux mpeqnonowKenuaAx cuctema (12) yoBseTBOpseT yCJIOBHAM TeOpeMbl 2, 
€CJIM MOJIOXKATb 


h(ga= Axe + OB yb oC xy? Dy (X,Y) ae te Ye 


4. B Hexoroppix caydaaix ycsioBpua (3), (5) BbINCIHeHbI JIMIUb B HeKOTOPOM 
wlapopom cyioe R<||x|<R,. YVrBepxyenua tTeopem 1 u 2 mpa sTOM coxpa- 
HAIOT CHJIY, eCJIM BMecTO ycJIOBHA (6) BbINOJIHAeTCA HepaBeHCTBO 


w(x) w(x") > M—m 


npu |x|=R, |x*]}=Ri a m<r(x), AW)<M. 

Kak csleqcTBHe M3 9TOrO (aKTa MOKHO IMIOJIYYHTb HeKOTOPbIe TeOPeMbI 
© CYMLeCTBOBAHHM MepHOMYeCKUX HW MOUTH-NepHOAMYeCKHX pellleHHh Yy ypaBHe- 
HUA C MaJIbIM TapaMeTpoM (HalIpHMep Teopemb!, yctaHoBsienHple I. 11. Bupiox B (?)). 

BropbiMm CJIeCTBHeM SABJIAeTCA TeOpeMa O CYLIJeCTBOBaHHH Mp JOCTAaTOUHO 
MaJIbIX © OlpegesieHHOrO Ha (— oo, + oo) OrpanHM4eHHOrO pellleHHA y CHCTEMBI 


2 


> 0. (13) 


AC 
BD 


oe Ax + fi(t, x) + f(t, x, &), 


rye MOCTOAHHAAH MaTpHila A umeeT cOOcTBeHHbI€ 3HAUCHHA C OTJIMYHbIMH OT HYJIA 
BeULeCTBEHHbIMH YWaCTHMH, eCCJIM BbIMOJIHCHbI YCJIOBHA 


: Diy ao ; 
lim sup [iG ot 0, lim sup |f.(é, x, ©) = 0. 
10 —o<t< +o (| || e>0 —oo<t<-+too 
Ixi<r Ix <re 
5. JlokazatreperBa Teopem | Hu 2 HCHONb3y!oOT NpocToe TOMOMOrHYeCKoe 
coo6paxkenue, KOTOPoe B YacTHOM cyIyyae MpHMeHAOch XaslanaeM UM Bepwmteii- 
Hom (1°). Mbt cbopMysiMpyeM 3TO yTBepxXeHHe B BHJe TeOpeMbl. 
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Teopema 3. ITycmo na epanuye I oepanuuennoti obaacmu GC E" 6ex-, 
mopnole noas f (t, xX) (— 0% <t < 4+ 00) Umerom omaAUu4HOe OM HYAA BpatwyeHue.| 
Ilycmb OAA cucmembl (2) CnpasedAuebl HEAOKAAbLHbLE Meopemol CYyL4ecneo6a— 
HUA U Meopembl eOUNCMeeHHOcmU (Cm. (°, °)) PeLLleHUA. 
Ilycme Kascdoe peuenue x(t) (t€[T1, T2]) cucmemo (2), yOo6.Aeméopsto- 
wee HaYAAbHOMY ycaoeuto x (T,) EL, yooeremeopaem Ycroéeuto HeGos6 patyaemocmu 


x(t) x(T1) (CE (Ti, Tel). (14) 


Toeda cucmema (2) umeem no Kpatineli mepe oOHO makoe pewlenue x" (t), 
4mo 


eT) Se PY eG: (15) 


TloquepkueM, uTo B ycsiopuu (1) He mpegnomaraetcs, uTo Ty <T 2. Same- 
THM, 4YTO B TeOpeMe 3 OCTAaTOUHO MpeMomaraTb, YTO OTJIMYHO OT HYJIA Bpa- 
meHHe moa f (Ty, x). 

Teopema 3 HellocpeCTBeHHO IIpHMeHHMa JIA BOKa3aTeJIbCTBa CYIeCTBOBa- 
HHA MepHoduyeckux pelleHui. Jia MoKa3aTeJbCTBa CYULeCTBOBAaHHA OrpaHi-— 
YeHHBIX pH BCex ¢ pellleHHit ecTeCTBeHHO B YCJIOBHAX TeOpeMbl 3 YCTpeMHTb Ty 
K —oo, a 7, K +00. Ecuim mpu 3TOM pellleHus, yHOBuIeTBOp AIOMIHe yCuOBUIO (15), | 
OrpaHHYeHbI B COBOKYMHOCTH, TO HeKOTOPpawA UX MOAMOCIeROBaTeJbHOCTh CXO- — 
WMTCA K OrpaHHyeHHoMy Mp Bcex ¢ pelweHHio. B Teopemax | u 2 paBHoMepHas © 
OPpaHHYeHHOCTb pellieHHii, yJOBMeTBOpAIOMMX ycoBHIO (15), BbITeKaeT H3 — 
HEKOTOPBIX OWeHOK JIA UpHpallenui PyHKunl A(x) u v(x). Joctatounoe yeulo- — 
BHE CYIU[CCTBOBAHHA OFpaHHUeCHHBIX pelleHHii, YOBeTBOpsIoUUXx (15), MO2%xKHO 
(OpMYJIMpOBaTb B BUe MpeANOMORKeHHA O TOM, YTO MOJORUTeEIbHAA WH OTPHIla- 
TeJIbHaA MO YTPaeKTOPHH TOYeK rpaHHubt [ He nepeceKaloTcA MexLy codon. 

OtmeTHM, TO MHOTHe YTBepxKJeHHA, BbITeKaIOMIHe W3 TeOPpeMbI 3, MOKHO | 
NOMYUHTS TakxKe, HCMOJb3YA H3BeCTHBIN TOMOJOrHYeCKHH MpHHuuM BarkeBcKo- 
Torta): 

6. Pacemotpum AuddepenunatbHoe ypaBHeHHe (2) B OaHaxOBOM I[IpocTpaH- 
cTBe (cm. (°)). Wi302eHHbIi BbILIe MeTO yaslOCb IPHMeHHTb JIMUIb WIA WoKa- 
3aTCJIbCTBa TeOPeM O CYIIeCTBOBAaHHH tepHoqMyueckux pewleHHi. IIpu 9ToM 
mOKa yaeTCA paccMOTpeTb JIMIWb cy4yal, Korga onepatop [(t, x) HempepbIBeH. 
B kauecTBe IIpHJIOxKeHHA TeOpeM O CYLLeCCTBOBaHHH TMepHOMYecKHX pelleHHu 
ypaBHeHHii B OaHaXOBbIX IIpOCTPaHCTBaxX MOFyT ObITb yKa3aHbl pa3JIMUHbIe JO- 
CTaTOUHbIe + YCJOBHA CYULeCTBOBAaHHA MepHOAHYeCKHX pelIeHHH y HeKOTOPbIX 
KJ1aCCOB HeJIMHeHHbIX HHTerpo-qudpepeHunaJbHbIX ypaBHeHHH. 


Boponexckul rocyJapcTBeHHbIit Tloctymuai0 
yHUBepcuTer 10 V 1958 
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MATEMATHKA 


tO. Tl. KPHBEHKOB 


TIPEACTABJIEHHA PEWEHUM YPABHEHHA 93MJIEPA — MYACCOHA — 
AAPBY TIPH OTPHLLATEJIbBHOM KOI®OHUMEHTE 


(ITpedcmaeaeno axademuxom H. H. Bexya 80 V 1958) 


B padorax (1,7) OblIH u3yYeHbI MpexcTaBeHHA uepes aHamHTMUecKHe (pyHK- 
IMM OfHOrO KOMIJIeKCHOrO TlepeMeHHOrO peleHHH ypaBHeHHa 


Ow ew c Ow 
anon ayn aT = er Te =sCOlISt (1); 
pH 3HauenHax c > 0. B nactosmeh paOoTe fA 9sTOro 2Ke ypaBHeHHaA uccyIe- 
AYIOTCA MpescTaBJIeHHA “epes aHaHMTMYeCKHe *PyHKItMU. peuleHHh npn c < 0. 
O6o3HayHM OJHOCBASHYIO, Jle*Kalilylo B MOJymocKocTu y > 0 Hu MpHMbiKato~ 
-mlylo K HHTepBasty ab (umm L) ocu Ox o6nacTb uepe3 T, a CHMMeTpHUHytIO eli 


OTHOCHTeJIbHO OcH Ox — uepe3 T. Byyem rosoputb, uTo o6nactb T (ua T); 
npuHagnexKuT Kusaccy B, ecu o6nactb TU LUT cogepxut wesmKom 
OTpe30K, COeJHHAIONIMH ype sOOble ee TOUKH, HMelollMe oOOmlMe aOcilMccHl. 

PaccmotpuM xksiaccbl E,(T) u Na(T) pewenui ypapuerna (1). K Kaaccy 
E,(T) orHecem Beakylo HenpeppiByyio BT UJ L u qBax bl HenpepbiBHO Judppe- 
penuupyemyio B JT (byHKUHIO, YOBJeTBOpAIONyIO MpH c=«a ypaBHeHnio (1). 
K xmaccy N.(T) oTHecem Te cbyHKuMH Kslacca E,(T), KkoTopple Ha L yjoB- 


, Ow a 
JleTBOpAIOT ycsloBHIo lim y% ay TF 0. CooTBeTCTBeHHO paccmoTpyM Kulaccbl E, (T)) 
y>0 


Bu N.. (T) pewennii, onpeyenennbrx BT. 
Jlemma 1. Bcsakoe pewenue w(x, y)€E-,(T) (Cc <0), yooeremeopsrowec 
Ha L ycaoeui w(x, 0) =0, 6 abot npumolkarowet K L samkaymoti o6aacmu: 


T’ CT UL moocem 6vimbe npedcmaereno 6 eude 
w(x, y) = yA (x, y); (2) 


—20e A(x, y) oepanuuena 6 T’. 
Jlokasateuberso. Jina NpousBobHOW TOUKH (Xo, 0), NpHHaqexauen L,, 
MOCTpoHM OapbepHyto (pyHKILHIO 


v(x, y) =y [1 — ae! —%)"] + B(x — xo)? 


Tloq6epem «, 8 uw p TaK, uTodnl BT’ Opito U(x, y) > 0 u 


Coy SRY TT eS.) ge Be 
Auv+ SN aie [2p —3 (x — Xo)?] 
—— 6 —— 2.2, By + cae —p|(x—Xo)? 
vt y 
PaccmMoTpuM (pyHKILHH (x, y) =kvu—wu oF y)=— — W; OObIYHbIMH pac~ 
Cy2K [eHHAMH Halijem, uto BT’ (x, y)>0u o(x, y)<0. HW3 nocaequux 


BbIPaxkeHHH CJienyeT (2). 
Teopema 1. Ecau pewenue w(x, y)€E,(T) (—2<c <0) ydoereméo- 
psaem na L ycaoeuio w(x, 0)=0, mo oxo npedcmaeasemca @ T 6 @ude 
23% 


ee A : Blog 


20e 1 (a) =T (2x) /T2(«) u p(z)— ananumuseckan @ T dynKyun, yooereméeo- 


psowas Ha L ycaoeuto | 
; y \° dw 
lim (44) 3 = 9) (4) 


y>0 


Jloka3aTeabcTBo. B oxpecruocta 7’ uHTepBasa L taxol, To) 
o6nactbs T’ U LT’ ppimyKsia, paccMoTpHM BbiparKeHne 


y 1 

oe, =H [l yo (x, sy dy — 464 | 0, (wos 4o) dxadea], 

Yo Xo Xo | 

—c/j2 > 

'B KOTOPOM (Xo, Yo) — HekoTopaa Touka u3 7’ u M = 4 (1 — Vee 

Jloxaxem, uto u(x, y)€N_,(T’). B cuny semmer 1 w(x, y) = yA(x, y), 

nosToMy u(x, y) HempeppiBHa Ha L. Kpome Toro, u(x, y) yOBuJeTBOpAeT | 
iB T’ ypapHenuto (1) c KoaddutHeHTOM c, paBHbIM — Cc. JleficTBUTeJIbHO: 


(t+, 0%) = | votady +) 2 (Yow) = 
Yo Yo 
y 


= \ yf (ws 4 We + 7 wi, )dy. 
Yo 

‘Satem 

é (6) 

limy~* 3 = w(x, 0) = 0. | 


y->0 
Tlostomy v(x, y) mpeyctaBssnetca B T’ (cM. (7, ?)) B Bue 


1 
@ @ [x + iy (1 — 2c)| do 
Hee ® @) =1(—-5)| [o(t—o)prel 
0 


rye © (z)— ananutTuyeckaa B 7’ (pyHKIHa. 
[IpousBeyem culesqyroulne mpeo6pa3s0BaHna: 


(a) 6) 6) 
My +¢w (x, y) = 7 ay t-cj2® (2) es = aii Hg). ® (z) = | 


1 
of c\, & ( ®[z(1—o) +%o]do | ¥(—e/2) me Ge 
="(- 3) 4ea\~ eas epee |, tra meray Men? = 
0 tz 


= M (1c) "Th cj41 (2), 

RAC yO (2) =O (2) | 
Tlonyuum, uTo B 7’ cnpaBesvimBo mpeycraBuienue (3). [Ipumenan Teopemy II | 
Xeupuipt (3) K BbIPaxeHHIO | 


iy 
rey c\( v[x+iy (1 — 20)] do 
W (Xx, y) (4) yd >) \ foie cyl te 
0 


aHaIMTHYecKoMy B OGsactn TU LU 7, nonyumm, uto (Zz) anamuTuyHa BT 
WM MosToMy w(x, y) MpeycraBJiaeTch B BHye (3) BO BceH OOsmacTuH TJ. 
Kaaccpt E,(T) u Na(T) OyqeM oTMeyaTb 3Be304KOM, eC JIA pelleHnii 
3TMX KlaccoB Ha L BbINOJIHAeTCH yc.1OBHe 
Ow 3 
Gee alee Ce (5) 
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_ dilemma 2. JIw6o0e pewexue w(x, y)EN(T) (—1 ; 
npedcmaeasemca 6 T 6 ude Cec ee CB) 


tt 6) 
w(x, y) gd ay yeep), 
20€ 


1 
(14. 2.) § ole + yt 20)ha0 
Vo (i y) r(1 + D )\ [> (1 —o)]~e!2 is (6) 


a 9(z) — anaaumuueckan @ T dynkyus, yoceremeopsrowaa na L ycaoceuto 


(x) = w(x, 0). (7) 
JlokasateabceTBo. Paccmorpum (byHKiuio 


U(X, y) = 


Y 
23-1 w(x, y)d 1 
yet \ a = Bie tyeitiol (2<P pa (8) 


‘WM OKaKEM, YTO Uo (X, Y) MpHHayexuT Kaccy Nog (T). 


JleHicTBuTeIbHO, U(X, y) HempeppipHa Ha L, u6o npn y—0 


y 
Hoa are joe +0, limo (x, y) =w(z, 0). 
0 


y y>0 
SaTemM Uo (x, y) yYAOBMeTBOpseT ycsoButo (1) np c = 28: 


y 

02, 070 28 Ovo 5 ' 

elas - a eh Y [ye | y2-2w" dy + y-*0) | = 
0 


y 
9 es " " 2 = 2D, , 
= (28 ae 1) Vege \ yr a (a, is D ya + = w,,)dy — 0. 
0 
Ha ocuope oleHkKu (5) u ypaBHenua (1) sToT HHTerpadl HMeeT CMBICJ. 
Hakonel: 
me 


y 
lim yee S* — (28 — 1) lim|[(1 — 2p) | **w(x, y) dy + yew(x, y)] = 0, 
y>0 oy y—0 } 


MOsTOMY v,(x, y) cormacHo paOoTe (+) mpeyctTaBuineTca B T B Buse (6). Ludp- 
cbepeHiiupyx BbIpaxkenue (8), Mouy4uHM TpeOyemoe. 

JIpa peutenua w(x, y) u w"(x, y), ompegqenenHbie BT, OyAyT HasbilBaTbcs 
COMPAKCHHBIMH, eCIM OHM MpHHayiexKaT KJlaccy E.(T) u ua L yjo- 
BJIETBOPAIOT COOTHOLICHHAM 
| F ow P : 

=w* ¢—— = —] ¢ 
w(x, O)=w (x, 0), ay ay pe ai 

Teopema 2. Jlna npedcmasumocmu @ T pewenun w(x, y)€E-(T) 

(—1<c<0, T€EB) 6 ghopme 


1 
—x(t+e/2) , 0 14( eletiy (1 —20)] ds 
AGEN oS ecorperrag ree PO TTB \ eda a 
1 
o\/ y 8 ble +tiy (1 — 20) do 
siti eles) ine alh pms oylt ae . 


20e o(z) u (z)—ananumuueckue @ T dynkyuu, yooeremeopsuoujue Ha L 
coomeemcmeenHo coomuHowenunm (7) u (4), HeoOxodumo u Oocmamo4Ho BoLnor- 
HeHue XomsA Oot OOHOZO U3 YCAOBUI: 
a) cytuecmeoeanue 6 T conpsrcenHoeo pelea, ; 
b) cywuecmeosanue aHaaumuuecKkou 6 T qdynkyuu, yoosremeoparoujer: 
ycaosuto (7) Ha unmepeare L; 
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c) cywecmeoeanue aKanumuueckott e@ T yxkyuu, yOobremeopsroweu Yycr 


euro (4) Ha unmepeaae L. 
Tloka3aTeabcTBo. B cayyae b) TeopeMbl C MOMOL[bIO aHaJIMTHYeCKC 


cbyHKuHN ¢(z), yoBseTBopmiomeli Ha L ycJOBHIO | (7), CTpowM nepBpli uve 
w, (x, y)€E,(T) Beipaxenua (9), yoBeTBopsiommMi na L ycsoBHto w, (x, Q) = 
= w(x, 0). Hostomy pasHocth w(x, y)— 1 (Xx, y) CcoracHo JleMMe 2 mpe) 
cTaBnetcad B 7 B Bue BTOporo uieHa BbIpamkenua (9), YTO HM TpeOyeTcA As 
9TorO cwlyuasn. 

Cnyuah c) paccMaTpHBaeTcaA aHaJIOrMyHo. | 

B cuyuae a), paccMaTpHBad CyMMYy H pa3HOCTb COMNPsXKeHHbIX PeleHHl 
MIpWBeeM JOKasaTeMbCTBO K CJyVaAM b) uc). Teopema joka3zauHa. 
™ B o6sacu D=TULUT, rae TEB, paccmoTpum kKsacc pelleHy 
E;(D) ypasnenua (1). K nemy oTHecem BCAKYIO Napy peleHHi, NpHHay ere 
TMX cooTBeTcTBeHHO Kulaccam E;(T) u E, (T), cOpasyrouiux B D oguy Hempe 

0 

PbIBHYIO BMecTe! Cc BbIpaxkenuem | y |° ail (pyHKIH1O. 

Teopema 3. Jlw6o0e pewenue w(x, y) ECE; (D) (—l<c<0) npedcmae 
asemca 6 D 6 6ude | 


(Fo [x + iy (1 —20)] ds 


. 4 7} —C 1 fe) ' Cc 
w(x, y) = AEE yp pag we a= ae 
: . 
1 | 
( e\/(lyl \ °( vie +iy ( — 20)) do 14 
+sgny-4(1— +) (724) \ era ames arena (il 


20e (Zz) u p(z)—ananumuueckue @ D dynkyuu, ydoersemeoparwue na | 
coomeemcméenHHo ycaoeuto (7) U YCAOBUTO 


(x) = lim (JALY (1 


goo “Oy 


JjoKasaTeJIbcTBO STOH TeOPeMbI MOJIHOCTbIO MOBTOPAeT OKasaTeJIbCT 
aHaJIOrHYHOH TeOopeMbI B padorte (?). 

Sameuaune. Bce paccmoTpeHHpie B JaHHOH pa6OoTe mpeycTaByieni 
€][MHCTBCHHBI. 

Ha ocuope mpejblyulero, cnpapeyHBa: 

Teopema 4. Ecau daa w(x, y)€Es(T) (—1<c<0, TE€B) cyt, 
cmeyem @ T conpsocenHoe pewenue unau odna u3 qdyxKyuli w(x, 0) uA 


: Ow 
lim | y Gy CHaaumuuecKU no xX pacnpocmpanaemca Ha obaacmo T, 
y>0 


ee 7 Ha o6aacmb | 


w(x, Y) pacnpocmpansemca 6 eude u(z, C) = w( 


{20 CURL ea lent eee ce Pim zeesclamuce 


Mockosckui vu3Mko-TexHnueckHit Tloctynuno 
HHCTHTYT 27 V 1958 


UMTHMPOBAHHAA JIMTEPATYPA 


110. IL.” Kpupenkos, JAH,116, Ne 3 (1957). 210. I. KpuBeHKOB 
TAH, 116, Ne 4 (1957), § P. Henrici, Proc. Am. Math. Soc., 8, Ne 1 (1957). | 


Jloxzanp Akanemun Hayk CCCP 
1958. Tom 123, Ni 2 


MATEMATHKA 


b. M. JIEBATAH 


OBPATHbIE TEOPEMbI JIM JIA OMEPATOPOB 
OBOBLUEHHOrO CABUTA 


(ITpedcmasaeno axademuxom C. JI. Co6oneeom 27 VI 1958) 


1. Hactosmjat 3amMeTkKa mocBsleHa YacTHUHOMy OOpaleHHto Teopem 2 u 3 
3aMeTKH (1), KOTOPbI€ ABJIMIOTCA AHaJIOrOM BTOpOH MpsAMOM Teopembl JI qua 
_olepatopos odo6mleHHoro cyBura. Mbl 6yyemM paccMaTpHBaTb C/ly4uaH, OTMeueH- 
HbIe B 3ameTKe (1) Kak csyyau I u IJ. Muoroo6pasue V, npegnomaraetca 
B 9TOM 3aMeTKe aHaJIMTHYeCKHM, TaK Ke Kak HM Bce (pyHKILMH. 

Hanomuum, uTo B cuatyyae I umeetcn n(n-+1)/2 suHeitHo HesaBHcuMbIx 


MHPMHHSHMaJbHBIX OMepaTOpoB Lag;s HM CTOJbKO Ke oMepaTopoB Lag; 4. B cuty- 


yae II wMmeeTca  MHQ*MHMSHMAJIbHBIX OMepaTopoB Broporo nopayka Ng:s5 u 
CTOJIbKO Ke OMepaTopoB Ng, z. 
Teopema 1. JIycmb onepamopot Lag:¢ yOoesemeopsiom ycaoeuto 
Leg Leng lh 


Sete 
ij;t vistewrst = Plier dap; (1) 


| 20e (i'j'k'l’) — npouseoaonan nepecmanoeka undexcos (ijkl) u ee yy —— nocmo- 
AHHELE LUCNA, a Onepamopol Lag; 5 YOCBAEMBOPAIOM YCAOBUIO 


OAs as B De : 

Lea; siz; Sia Lev; lini; oS Live Lag; Se et ) 

IT pednoaostum, 4mo Koagqduyuenmot onepamopoe Lag;t U Lag; s HA MNOZO- 

o6pasuu V, axaaumuunol. Ilycmo f(t) u g,(t) (i=1, 2,..., m)—npous- 

BONbHOIE aNaAUMUUecKUe MyHKyUuU Ha Vy». Toeda sadawa Kowu Oa ‘nepe- 
onpedeneHHolt cucmemol a 


~ 


Lag; sl = Lag; tu . - (2), 
Npu HALANbHOIX YCAOBUAX 

u|_» =F (2): (3) 
auf Ky 

a le es Ge 
| paspeuwuma u 6 Kaacce anaaumu4uecKux GYyHKyuu peweHue amou 3adauu 
| 


 COUHCMBEHHO. 
IIpu qoka3aTesbcTBe STOH TeOpeMbl BHaYaJIe yCTaHaBMBaeTCA, TO MOcue- 


| WOBaTeIbHbIe MpOv3BoAHbIe (pyHKIMM uw MO MepeMeHHbIM S; OMpeeAIOTCA Ws 
cHcTembI (2) HenpoTHBOpeyHBO. ITO cJleqyeT M3 YCMOBAM KOMMYTHpOBaHHA (1): 
u (1’). Tlocne storo cxoqumocTb paya quia u(s, t) MoxeT ObITb OOOCHOBaHa 
“ak oKe, KaK M Mp jlOKa3aTe/IbCTBe KslaccHueckoli Teopembl Kowu—Kosa- 
| JIeBCKOH. ' 
Teopema 2. ITlycmb 6 npedvidywei meopeme 8; (Z) ==] (1), 206 2 — 
 NOCMOAHHbIE UUCAA, WU NYCM ebINOANSIOMCA CAeOYyTOUUe YCACBUA: 
Sh 243: 


1) Legvelarn sre Lie: slap; s3 Ad 

2) dan moboii dynxyuu f(t) — Lapie f(t) hao Lanse f (2) leno’ 
Oo ~ a) 
ag, Levitt (¢) poo = Gp, Lasl (¢) er (a, B, A lis va a 845 n). 

Toda pewenue cucmemot (3) —(4) (npu g,(t) =A (t)) yooeremeopaem 
ecem YCACBUAM OOOOWMeNHOZO cOBueQ. 


ITpocmpanicmeo M us ycaosua 3° (cm. (1)) onpedeanemca Kak cogokyn- 
Hocme dynkyutt f(t), yOoeraeméeopAtOl4Ux ePaHUdHolm YCAOBUAM 


0 
at, Lap Lark, ORDA Layeyt (t) lao= hy Lap bas8. eee Layeyl (7) lL ==) 


Oana mtoboeo yeaoeo N > 0. 

Ecau Lag = Lag u, caedoeamerbHo (cm. (1)), onepamopot Lag Kommymu-— 
pytom, mo coomeemcmeyrowue um onepamopol o606iYeNHo2o cOBuea Obpasyiom 
Kommymamuenoe cemeticméo. 

Teopema 2 poccTaHaBJIMBaeT OlepaTopbl OOoOuleHHOrTO CABHra B BHC 
6eCKOHEUHDIX CTeMCHHbIX PAOB. OueHb WHTepeCHO BbIACHHTb, B KaKOM CJlyuae- 
onepatoppl T° jomyckatoT mpeyqctaBjienve Bua (5) 3amMeTKuH (’). | 

2. B cayuae II MoxkHO ycTaHOBMTb TeopeMbI, aHaslorMuHble TeopeMam | wu 2. 

Teopema 3. JTycmo onepamopot Na;t yOosaemeopstom YCAobuKO KOMMY- 
TMU POBaHUsA 


| 


NaNg —NpNa = Cag, (5) 
a onepamopet Ve. — YCAOBUIO KOMMYMUPOBAHUA 


NoNa— NaNg = cag No. (5')) 


TTycme Kxoagdqduyuermot onepamopoe Na;¢ u Na;s Ha mHoeooOpasuu Vy ana-| 
Aumudnol. B makom caywae 3adaua Kowu 


Na; st = No, tu; (6) 
u|_ =F (2); (7) 
O*u 
GR. da pg Shem aal!) (8) 
20e OSA; <1 G=l, 2,..., nm), N=A+... +442, nou anaaumu4eckux 


FO u Deke) paspewluma u 6 KAQaCce AaHaAUMuUHecKUX yNKyuUti peuenue 


‘COUHCMBEHHO. 


Teopema 4. Iycmo g(t) =, F (2), 20e Py. hy MOCMORH- 


| 
Hol€ 4UCNA, U NYCMb6 BOINOAHAMOMCA YCAOCBUA: | 
| 
} 


yore, 
i 


1) Nee a= No; sVa; 33 
2) Oana sdoti myakuyuu f (t) 


=~ ae ~ 
Na; tf (t) bo Na, tf (Z) Roe at Nase (¢) l-o= 
i: 


r 
ss: dten 


Mes tf) bags 


o- n 
| 


Toeda pewenue cucmemot (6), (7), (8) (npu Coe (t) = h, cx ft) ydo- 
enemeopsem @ecem YCAosUAM OOOOWeHHOeO COBUeQ. ERROR | 


ITpocmpaxcmeo M us ycaoeun 3° (cm. (1)) onpedeasemca Kak cogoKyn- 
HOCMb GYHKYUU, YOOBACMBOPAIOLUUX 2PAHU4HbIM YCAOBUAM 


ae é 
Os. sn NaNay «+ Nayf (t) lpg = Ma, 


| 
| 
29989 Rl cat ag 2 od Vora 2 ae | 


Oana ntoboeo yenoeo N > 0. | 
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Ecau Na,t=Noe;t u, caedoeamenbHo, onepamoper Ne.t KOmMmMYyMUpYyiom, mo 
cooméeemcmeytolue onepamopel OO06uWjeHHOeO COBU2a OOpasyiom KomMmMYymamue- 
| HOe cemeticméo. 


3. Ilonyuennpie HaMH B Teopemax 1 un 3 ycmoBua coBMeCTHMOCTH cucTeM 
(2) u (6) no3BousioT UcceqOBaTb KOHeYHOMepHbIe WHBapHaHTHble TOjMpoctpaH- 
CTBA JIA HEKOMMYTHpPyIOUlMx CHCTeM JudppepeHWHaIbHBIX OMepaTopoB, yyo- 
') BCTBOPAIOMIHX YCJIOBHAM KOMMYTHpoBaHHA (1) uM (5). Mobi ccopmyupyem 
| MOJIYYeHHbIe HAMM B STOM HalipaBJIeHHH pe3yJIbTaTbI B BYE JBYX TeopeM. 


Teopema 5. Ilycmo onepamopu Lj, yOoeremeopatom ycaoeuro (1) u 
| nycMb nocmosHAole mamMpuUuol 


Ay = (At a)aa—a (i, j=, 2,..., 9; Ay = Ap) 
yOosreméeopsAtom COOMHOWeHUAM 
AyjAgt — Ary Avy = pope Aa 
Toeda cucmema ypaeHenuti 
| eM SaaS AjE (ft), 
ede E(t) — mampuya-g@yxxyua nopadka N, c Hauanonolmu ycaosuamu 


B(Q\=£, == Fy, 


ede EF —eduauunan mampuya, Fy — npouseoaonele nocmosnnole mampuuypt,. 
| coemecmuHa wu pewenue eOurcmeeHHo (6 Kaacce ananumuueckux dynKyuid). 

Ecau 6oinoansromca ycaoeus 1) u 2) meopemo: 2 u mampuuor Fy kommy- 
mupyiom c mampuyamu Ay (amo ycaosue éeoinoa~anaemcA, ecau Fy =hyE, 20e 
hy — nocmosnnole uucaa u E — eduxuunaa mampuya), mo 


Lip, sE (Ss) = E(s) Ay. 


Teopema 6. JIycmo onepamopo Na: («= 1, 2,..., n) yooeremeopatone 
ycaoeuto (5) u nycmb nocmoAHHole mampuyol 


A; = (Areedennes (Gem 1, 2A: ., 1) 


| | yoosremeopsiom COOMHOWCHUAM 
Xr 
A; Ap —- A,pA; od CipAy. 


Toeda cucmema ypaenenutt 
NE (i= AL, 


| ede E(t) — mampuya-qynKkyun nopsdKka N, Cc Ha4daAbHolmMu YCACBUAMU 


r 
EO) Pye leer a 


Ay An 
SH RL Me 


| ede E— eduxusnaa mampuya, F,,...,r,— NpouséoAoHole nocmoAKHole Mampu- 
| yol, O<A;K1 (f= 1,2,..., 2), coemecmua u pewenue eOuncmeeHHo (6 KAacce 


aHaaumuueckux gynKyuit). 
/ Ecau éoinoansiomcsa ycaogun 1) u 2) meopemo 4 u mampuypt F»,,...,n 


: Kommymupyiom c mampuyamu A;, mo 


N;; sE (s) = E(s) Ai. 


Toctynnuio 
25 VI 1958 


UMTUPOBAHHAA JIMTEPATYPA 
15. M. Jleputan, JAH, 123, N 1 (1958) 
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Jloxnxann Anxagemun wayx CCCP 
1958, Tom 123, Ne 2 


MATEMATHKA | 


H. A. MEJIJIEP 


O BbINHCJIEHHSX, CBASAHHbIX C MPOBEPKOH PHMNOTESbI 
PHMAHA 


(IIpedcmaeaexo axademuxom A. A. Topoduuyoinoim 11 VI 1958) 
B 9TOH 3aMeTKe OMNMCbIBaIOTCA pe3YyJIbTaTbI BbIUHCJICHHH, MpOBeJeHHbIX Ha 


OpicTpoyelictByiouleH MawMHe «Crpesia» B BpravcumTebHoMm weatpe AH CCCP 
M CBA3aHHbIX C MpoBepKO runoTe3sbr PuMaHa OTHOCHTeJIbHO HyJieH (yHKIMu 
oO 


C(s) = Ss y—S, Kak H3BeCTHO, FHIOTe3a COCTOHT B TOM, 4TO BCe HyJIM yKa3aH- 


v=1 


HoH (byHKHMU (34 HCKJIOUeHHeEM <TPHBMaJIbHbIX» HYJieli B TOUKax —2, —4, | 


—6,...) mexKaT Ha mpamMoh o=Res=1/,. B nacTosmjeH paOore mpoBepKa 
THNOTeSbI NPOBOYMIacb MO uncTyY Hye or 15000 yo 35337 u no t or 2234 
yo 4735, rye s=o-+2nit. Vnaue ropopa, sce nya or 15000 no 35337, 


ECJIM_ BECTH C¥eT OT JeHCTBUTeJIbHOH OCH, JexKaT Ha MpaAMoli so = 1/,. (O BbruHc- | 


JIGHHAX, MOCBALCHHBIX MpoBepKe TuMOTesbI, CM. paOoTbl (?,°).) 

Meroyuka MpOBeyeHHA BbINHCJIEHHH COCTOHT B Cyleqyroulem. Tunotesa mpo- 
BepAaCb Ha OTJeJIbHbIX HHTepBaax (%;, %+4,) MpAMOH o =1/,. C oHOH cTOpo- 
Hbl, MOJCYTHIBAIOCh uncIO HyeH N (t;, t41) PyHKUMH C(s) BHYTpH TIpAMo- 
yrombHuka O<o <1 *, {<< t<%43; C pyro CTOPOHbI, MOACUHTHIBaIIOCb 
4HCJIO MepeMeH 3Haka (yHKIUHH 


Z (e) = CC C/o 4-2), (1) 
n™D (1/4 + int) 
|T @/a + int) | 
®ynkuua Z(t) ABJIAeTCH JelicTBHTeMbHOM cbyHKIMell OT 7 H ee HYJIM COB- 
MayaiwoT c HyJIAMH (byHkuHH PuMana. CopnayeHve uncia Hye, MOCUMTaHHbIX 
yka3aHHbIMH JByMA cmocoOaMH, NoTBepxKaeT runoTesy Ha HHTepBavle (t;, 74). 


Ilyctb N (ct) —4ucno nye cdynKuun C(s) B npaMoyrombHuKe 0 <Res<i1. 
0<Ims< 2nt. Torga 


Tye ef? = Ha WHTepBale t%< Lt < t%4y 


N (%, 7-41) = N (t44) — N (t). (2) 


Jlna N (x) cnpaBeyuupa cueqyroulaa cbopmyvia: 


N(s) =clnt—<+ £— pee + — A argt(s) +R, (3) | 


1 : 
rien = O(n) u Aarg((s) —usMeHeHue aprymenta C(s), Korga s MeHseTca 


BOJIb JNOMaHOH oT 2 no 2+ Qnit u 3atem oT 2+ 2nit yo 1/, + Qnit. Ecmm 
TaKOBO, TO 


Aargt(s)<s, (4) 


* 
HspectHo, uTo mpu oS] nu npu o<0 cbynxuusa C(s) ne umeer «HETPHBHAJIbHBIX» Hywel. 
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{Inv—t+¢—ga-t—5|>R, (5) 


¢ il 7 2 1 
Be)= («Inc + 3 — aa], | cone ate et Soa (6) 
i I 
V(x) = [pinw—e+-3 — gar |+ 1, ecu oe 


(\PAe KBafpaTHble CKOOKH OOosHayaioT Wesyio yacTb (pyHKuMH, a (parypHble — 
~ |TpoOuyto. 


i ; P Lah die so (: ea = wa oa Sl ») By 
mpRe C(o-++2rit]= >) eos toe aay — u a Rem (1) 
v=1 G zy 


rye Ry = O (1°), 
| PagoObem oTpesoK [1/p; 2] Han uacteli. Ilyctb oy = 1/g, 01, o9,..., 6g =2— 
(TOUKM YeeHHA oTpesKa. O6osHaunm uepes %’ cymMy Bcex MosOKHTesbHDIX 
|}4IeHOB BbIparkeHuaA (7), a uepes L”—cyMMy BCeX OTPHIaTeJIbHbIX UJIeHOB. 
Torya [Wid KaxkOro U3 OTpesKoB [sp, 5p4,] CMpaBeMIMBO CJIeyioulee HepaBeHCTBO: 


JReC(s 4+ 2zit) > SY 


4 4 
Eis cos(tIn« —a-+ @ — ae — sin) 2m - 
ae BT st ae 


/ ( l —Tt+ “ ee —tlin \ 2m 
Sy cos art Inv a uti. ae 8. Sets yy) diay (8) 
+ yet petits Ale ze 


rye One [oy << Opty 
Tlostomy, ec/lH JIA (pHKCHpOBaHHOrO 7 OKa2KeTCAH, 4TO B (popMyvie (8) 


Sy ei (9) 


AMA BCeX OTPe3KOB [sg, op44], TO ReC(o + 2xit) noNomUTeEMbHA WA p< 56 <2, 

-ycuiopue (4) BbINOHeHO M MOfcueT unca HyseH dyHKunHH C(s) BHyTpH mps- 
MOYrOJIbHHKa MoxKeT ObITb MpOH3BeyeH MO (bopmyviam (6) H (2). IIpu stom 
“TpeG6yerca elle BbIMOHeHHe ycvloBHa (5). 

Iloycuer unca mepemMeH 3HaKka K; cbyHkwun Z(t) BHYTpH MHTepBavla (t;, 741) 
MPpOBOJMJICA cuemyrouluM OOpasom. IlocweqoBaTeJIbHO BbIMHCJIAJIMCb 3Ha venus 
i @ynkuun Z(t) B TouKax %, {+ At, t+ 2At,..., t4y, rye At — HeKoTOpbIii 
| mar, mo cwleqyroujeH copmy.te: 


[Y=] 
VEC) ee = yheos (5 Int — 5 — 7g — pga — tn y) e+ 
y= 1 
4p (1) enV) + Res (10) 


rye fh (§) = cose (Gh) u R,=O(t—“). Ilpa sToM Kak Abd pas *uKcu- 


poBaslocb H3MeHeHHe 3Haka (PYHKULH. 
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KonIbI HHTepBaJIOB (%, t+) BblIOMpaloTCHA Tak, 4TO 


|Z (=) | > Re- (11)) 
CyeqoBaTeJIbHO, JIA Toro YTOObI TOUKA tT MOMla CJIyKUTb KOHILOM HHTepBaJa, | 
BHYTPH KOTOPOro MpoBepseTca TrHMOTe3sa, HeOOXOAMMO, UTOObI JIA Hee BbINOJ- 
HaAsIMCb ycsioBud (5), (9) Hw (11). 

Ec KOHIbI HHTepBaia (t, %41) ONpeseyeHbI WH eCJIH OKa2KeTCH, TO) 
Ni, Tat) = K;, TO B YKa3aHHOM HHTepBaJie THMOTe3a BepHa. 


Ecam xe N (%, %41) >Ki, TO MoAcueT uwHcsIa K; mpoBoyusicA CHOBa Cc WaroM! 
At 


At tT 
zy > 3aTeM, eCJIH HeEOOXOJHMO, C WaroM Stier ee Iar At Obi BbIOpaH! 
paBubim 3/3.. Jl OoubIIMHCTBa MHTepBaJIOB TaKOH War OKa3aJICA JOCTATOUHbIM| 
Wid mpopepkH rumotrespl. B yByxX cJlyaaaxX H3MeHeHHe 3HaKa (:byHKUHH Z (t)) 
MOXKHO YJIOBUTb TObKO MpH Ware 4/j924. MW, Hakonell, B OJHOM cJryyae (B HHTep- 


Z(t) 

6 

5 

4 ZO) 

5 GUI 

2 T—_eee 

i LIBS. 21086 ~2 
ee es 

-y| A) EBS TILE Y LUB OL 

~2 

-3 

a ~L0N 

-§ 


Puc. 1 Puc. 2 


Basle 2728,15; 2729,05) yBa Hysa byHKUHH ObIIH MpOMyileHbI 3-34 HefocTa- 
TOUHON TOuHOcTH (bopmyvibt (10). Syecb MpHlI0ch BOCMONb3OBaTbCA Oovlee 
TOUHOH (bopMyvIOH: 


jan 2 - 1/o—Onit £ : 
Z(t) =e (a a x Ty) + Rs, (12)) 
rae 
B Qv—2 j | 
(i has Owl pi l2e—27it—2N It (> 4 nie + i) 
Bz, — Koadpunnert Bepry sin. 
Jlna Rg aetca caeqyroulad oleHKa: 
+ \2k-+1 4nC (2k) oN 2 fi ZR | 
Rol < (Gy (tt ae) ae) (tae) 8) 


Ha puc. 1 u 2 yaerca rpacdwk Z(t) Ha wHTepBane (2728,15; 2729,05) w 
YTOUHeEHHBIN rpadbukK B HHTepBasle (2728,51; 2728,53). 


BsIuHCIMTeIbHBIH IeHTp TloctynHu10: 
AxkajlemuH HayK CCCP 5 VI 1958 
UMTMPOBAHHASA JIMTEPATYPA 


1E.K. Tuumapwm, Teopua m3eta-pyHkunu Pumana, WJI, 1953 2% A. M. Turing, 
Proc. ie Mathic Soci (3)935) 998 (1953) ke soe le sie wl eihimeen.: Acta iMathiynO oso ==4m 
291 (1956). 
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Hoxazaye Akanemun nayx CCCP 
1958. Tom 123, Ne 2 


MATEMATHKA 
A. A. WHIWKHH 


COBCTBEHHbIE 3HAYEHKA HW COBCTBEHHbIE ®YHKILMM 
HEKOTOPbIX JM®EPEHUMAJIBHbIX OMEPATOPOB YETBEPTOFO 
OPAAKA C MAJIbIM TTAPAMETPOM TIPH CTAPINEM MPOM3BOHOU 


(ITpedcmaeaeno axademuxom H. I. Ilempoeckum 17 VI 1958) 


Ilyctb Ha orpesKe [0,1] 3aqaHbl Ba JMHeHHbIX CaMOCcOMpsxKeHHBIX mudpbe- 
Oe€HILMaJIbHbIX OMepaTopa 


@ d d/ d 
Liz =a “Ae dx (p2 (x ) a) + Lo, THe L= Mar dx \P2 (x) a : 


MpHuem kKooddulnentH p;(x) (¢= 1,2) crporo Oompuie Hy u i pas Hempe- 
PbIBHO yucpepenttupyembl Bewosy B OCxX<1. Byyem cuutaTb mapamerp 4 
\IMaJIbIM. 


B ormune oT onepaTopoB TaKoroO THMa, paCCMOTpeHHBIX B pa6orax (1°), 

(30eCb 3HaKH KOS@(PHUMeEHTOB MPH CTaplwiHX MpOH3BOAHbIX B NOHOM (Ly) u 

(BbIPO2% eHHOM (Ly) OMepaTopax OJMHAKOBHI. 

PaccMoTpHM kpaeBble 3aj[auH 

J Liv) =du, u(0)=a4(1)=0, w(K) uO(1)=0 (e=1,2); 
Lo(y)=', y(0)=y(1)=0. (II) 

) 1. Sagaya (1) uMeeT HyJIb CBOHM COOCTBeEHHbIM 3HaYeCHHeEM JI HEKOTOPbIX 

‘ACKJIOUMTEJIDHBIX 3HAYeHHH MapaMeTpa 7, TaK KaK WMeeT MeCTO CJIeqyroulat 


|Teopema. 
Teopema. 3adaua 


| Le ayo alOy ss (Ly 05 (0) =e (Dae 0 (ot 2) 
Be ccm HEMPUBUANbHOIE PewWleHUA, M. e. cywecmeyIom COOCMB6eHHbLE BHAYEHUS 


IMo,.n 9motl sadauu u oHU paenel 


| v ae : a 
Non = (36) nx (oe Dal ell ate 


u OonoanumerbHo OAA caywan o = 1: 


| aay 
Th he in 


(Vite 1K AP nia 
20e 


| ra) f 22a, 
0 


y, — KOpHu mpancyendeHmHozo YpaeNenus 


al 


(pall 


ga, = Vad V we 
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2. Bgeyem o6sacTb ycToiiuupocta R pewienua sayjaun (1), ompeemuB ee 
COOTHOLUCHMAMH | 


"5 v 14+ (—1)"8,, 
|sin + i 5 eee 
rae O<M<1, n—nomep Touku y,=v/nr (n=1, D Soe ya JOnOJIHH= 


T@JIbHO JIA clyuad o = | 


1 
) Pa | 
ig x Eo » Wake (i) 


re O<N<+0, T. ec. 3 pacCMOTpeHHA UCKJUOUAIOTCA 4, ,, u HeKOTOpas | 
OKPeCTHOCTb 3HayeHHH 7 BOKpyr HHxX. OOGsacTb ycrohuuBocru R — MHO?KeCTBO) 
MHTepBaJIOB, JlerKalllMX Mex Ay ABYMA COCeHHMM 3HaYeHHAMM 1, ,,, KOTOPble IPH | 


n—> oo (n—>0) crpemsatcH K OTKpbITOMy MHTepBaty (4, 3 No, ahi B TO 2Ke} 


BpeMA CTPeMACb K HYJIIO. 
Bee jasbneliume pesysbTaTb! (bopMysMpyloTca TOKO Jia HER. 
3. IlocrpoeHHoe B OOslacTH ycTowunMBocTH R pellieHHe 3aqaun 


Ly(z)=f(x), 2(0)=2(1)=0, 20(0)=20(1)=0 (s=1, 2), 
rye f (x)— HenmpepbiBHad BMecTe C AByMA CBOMMM MpoMsBOAHBIMA BOS x <1) 
PyHKUMA, yHOBJeTBOpsIOIad Ha rpaHute ycioBuio f (0) =f (1) = 0, umeer Bug 

2(x, 4) = v(x) + qo (x, m) +S, %), 
re U(x) — pelleHHe BbIPOXKAeHHOM 3ayauHn 
Lo(v)=F(x), 9(0)=v(1) =9; 
jo(x, | <O(1), a flo’, |< OU) w [K(x a) —éyaKuna mopaaKa 


yor! c MepBolt MpowsBoqHOH MopsyKa 7. 
4, PaccmorpuM 3ajqauy Oovlee o6ulero Bua 


LiWJ)=F(x), JQ) =J)=0, JIM (L, 9) = So,1(n) 
(¢=1, 2; /=0, 1), 
rye [ (x) yOBeTBOpseT TEM 2%Ke YCJIOBAAM, UTO a mpaBat 4acTb ypaBHeHH 
3alauH, paCCMOTpeHHOM B MpefbiyyuyemM myHKTe; So, 1(y) — MOcTOAHHaA, KOTC- 


pad yOBJeTBOpseT culeAyloulemy ycwloBHIo: | Sz, 1 (1) | <C 4M MoxeT, B wacT- 
HOCTH, paBHATECA HyO. Jia ee pelleHua MoyuaemM OLeHKy 


[J (x, 1)| << max] f (x)|Ki(1 + qLi) + 9°Ss (1) K2(1 + nL), | 
|J"(*, 1) |< max|f (x) | Ka (1 + Ls) + 9°7*S.(n) Ka (1 + qLa), 


BS SG) 3 max | So, 1(y) |; Kz, Le (i= 1, 2, 3, 4) —Hekoroppie nocTosHHple, 


JlaHHad OlWeHKa HCMOIb3yeTcA JIA oOMmpeyeseHuA MOpayKa MavocTu octTa4+ 
TOuHOrO yleHa C(x, 7) B PeleHHH 3aauH MpefbIzyuero MyHKTAa. 
5. Crpoum dynkumio [puna G(x, &, 4) omeparopa Ly. Oxasbipaetcs, uTo, 
Tak 2Ke KaK H B paOorte (+), HMe€IOT MECTO COOTHOILeHHA 


G(x, &, ) = Go(x,&) + O(1) mpu x, €E[0, 1], HER; 

0G 

Fy (* eee = Os Tipy v5 @10, veer: 

re Go (x, ¢)—dynkuna Tpuna, coorsercrsyloulad BbIpOxKeHHOMY nupepens 

IlHaJIbHOMy ONMepaTopy Lo. 
6. B o6nacru yctoiunpocta R mp ocTaTouHO MaJIOM % MO2KHO ykagati 

HaMMeHbINee MOJIOXKHTeIbHOe COOCTBeHHOe 3HaueHHe A 3ayaun (I), KOTOpOE 

ocTaHeTCA HaMMCHbIIMM H3 TOJIOXKMTeJIbHBIX COOCTBEHHBIX 3HaueHHii u He 
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OJbeTCH C KaKHM-JIMOO ApyruM MPH jla/bHeliiem yMenbieHuu y. Jlaqum 
TOMy coOcTBeHHOMy s3HayeHHio uHeKc 1. CoorsercrByloulyio emy HOpMHpo- 
aHHYy!O COOCTBeHHY10 (pyHKWWHIo O6O3HAYHM Yepes uy (x, 7). 

AnaslorvuHo JIA ocTaTouHO Masoro 3HaueHHsa mapametpa 7€R MoxHO 
Ka3aTb MOJIO2%KUTebHOe COOCTBEHHOe 3HaveHHe 3ayauu (I), cocegHee c 2, (n), 
OTOpoe MpH nocwleqyiouleM YMeHbUIeEHMH 7 MO-MpexkHeMy OyyeT BTOPbIM 
moce Ay(7)) MONOXHTeIbHBIM COOCTBEHHBIM 3HaueHHeM MM He cOsbeTca Cc 
aKHM-JIMOO J[pyruM H3 COOCTBeHHbIX 3HayeHHii STO 3aqaun, UT. J. 

Takum o6pa3som B oGsacTH ycroitumBocrn R mpw jocraTouHO maJioM 7 
-OXKHO MPOHYMepOBaTb BCe MOJIOXKUTEJIbHbIe COOCTBEHHbI€ 3HadeHHA 3agaun (1) 
COOTBETCTBYIONLHe HM COOCTBeHHbIe (PyHKILMH, T. e. 


Ai (q), Aa(M), +++ Me(M), THE Ae (4) > 0; 
UE OT) OU: Hee eiAtk, ys 


aMeCTUM, 4TO NIPH YMCHbIUIeHHH % UMCJIO MOJIOXKUTeJbHEIX COOCTBeEHHBIX 3Ha- 
eHHu 3ajauu (1) pacter. 

_ CoOcrBeHHble 3HaueHHA M HOPMMPOBaHHble cOOcTBeHHbIe (yHKIMH 3aqauu 
(1) o603HauuM cooTBeTCTBeEHHO uepes Ay H Ye (X). 

7. B oOmactH ycTotuuBocTH R Ha OCHOBaHHM pesyJIbTaTOB, MOJIYYeHHBIX 
| TIPeAbIYWIMX MYHKTAaX, MCHO/b3yA BapHallMOHHbIi MeTO, nmoJlyuaem 


lim Xo (y) =e dim da (x, o™) = ye (x) (R= 1, 2,...), 


nl) n m)_59 


ne {7°} — mo6aa nocwleqoBaTebHOCTh 3HaueHHit MapaMeTpa 4, B3ATHIX 13 
OslacTH ycToHunBocTu R. 

8. Mcnomp3sya (c yueTom oG6sacTH ycToiunBoctu R) mMeToyquKy, mpeyo- 
‘eHHYIO B paOoTe (1), momyyaeM MpefcTaB/IeHHA JIA MOOMKMTEbHbIX COO- 
‘TBeHHBIX 3HaueHHii HM COOCTBeHHbIX (pyHKUHH sagaun (I) uepes co6cTBeHHBIe 
‘HaueHHa HM COOcTBeHHbIe (PyHKIMH BbIPOARMeHHOH 3agauu (II). 


he (4) = hp = 7° Do, k + 4°t10 Glos 
B yactuoctu, quia k= 1 wumMeem 
R(O)R(1)Dz (x) {cos FV ORO uO + TV ACO ys(i)} 


£=0 
hes ia o = 1, 


1 
|p: (@) yi? (@) d Hit oy 
0 


| * y 5 1(t 
fre Dan) = sin | =F — 9 480) + (I))(1 cos), RO =Y/ EG. 
0 

1 


ass 1 
| “J TO ae a 4 dt 4 iva, se avqes 
on-/ ai) =0.1),*= ROR Daw RORD nw 1) sin 5 2. 
Py (4) . : 
p(X, 1) = Ye (x) + Xo, # (% 0) + 4°10 (1), 
ine [.,4( 1 <0 (0) 


| B 3akm1oueHHe BbIpaxkalo rayOokyio OsaroflapHOCcTh MOoeMy Hay4HOMy PyKo- 
hoyutemo B. B. Ismacko. 


i i Toctynusio 

'  Mocxosckuit rocyapcTBeHHbId YHHBepCuTeT 

um. M. B. JlomoHocosa 41. V 1958 
ILMTHPOBAHHAA JIMTEPATYPA 
| 1B. B. FaacxKo, JAH, 108, Ne 5, 767 (1956). 7 J. Moser, Comm. Pure and 


Mppl. Math., 8, 251 (1955). * ZI. Il. Koctomapos, JAH, 115, Ne 2, 230 (1957). 
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Jloxxangm Akagemun nayk CCCP | 
1958. Tom 123, Ne 2 | 


| 
ACT POHOMH §1 


C. A. JKEBAKHH 


O TAK HA3bIBAEMOM «COOTHOWEHMM MEPHO, — CBETHMOCTb» 
Y WEEN 


(ITpedcmasaeno axademuxom M. A. Jleonmoeusem 2 VII 1958) 


Pesu3HA HYJIb-IYHKTa COOTHOWIeHHA MepHO — CBeTHMOCTb JIA KJ accHueE 
CKHX eden, K KOTOPOH MpuUie B pesybTaTe HaOOZeHHH Ha 200-10OHMOBO? 
Tesleckone Baawe (?), WoKa3a/la, CKOJIb HeHaJlexKHbI Obl WpexKHHe CTATHCTHYECCKH | 
ONpefeseHHA HYJIb-MYHKTA COOTHOIMCHHA NepHOL— CBeTHMOCTD M10 COOCTBEHHbIT 
JIBH2XKCHHAM HW M10 TPHTOHOMeTpHYeCKHM MapaJJlakcaM H CKOJIb UPe3MepHO ONTH 
MUCTHUHbI Ob ABTOPbI ITHX PAHHUX PaooT B OlleHKe MpeeioOB OWMOOK HalileH 
HbIX HMM 3HaueHH HYJIb-MyHKTOB (3). 

B nocrpoenHo Hamu kK 1953 r. TeopHH 3Be3qHOH MepemeHHocTH (3~") ME 
CTOJIKHYJIHCb C TOM TPYAHOCTbIO, UTO TIpexKHee 3HAYeCHHE HYJIb-IYHKTa COOTHO 
WeHHA MepHox — cBeTHMocTb no Menu WIA KNaccuueckux Wedpent On 
HeCOBMECTHMBIM C TeEOpeTHYeCKHM 3HaueHHeM *. PeBu3HA HYJIb-MYHKTa, JaHHa! 
Baafe, ycTrpanuia sTy TpyqHocTb **. OfHakO B Halle TeOpHH OcTaBawac! 
eule OHa TpydHocTb. MMenno, TeopHs IIpHBOAMa K BbIBOLY, YTO COOTHOLEHH: 
epHOA, — CBeTHMOCTb B Bue KpHBOM HIM JOcTaTOUHO y3KOH NMOsOCHI Ha TWIG 
CKOCTH lepeMeHHEIX MepHoy (P) H Mequannas cBeTuMocT» (L,), BONpeKH yTBepz4 
J\CHHAM aCTPOHOMOB-HaOuJOJaTeel, He CYLLeECTBYeT H YTO BMECTO KPHBOH OJIN 
Ha ObITb WHpOKaH MONOCa, OTBeYalOWlaA WIA JaHHOTO MepHoga pa3sOpocy 3H 


yeni cBeTumocTH 1! 2. O6 9sTOM (HAM 06 9KBUBAaJICHTHOM STOMY OOCTOATEN 
cTBe — 4TO IleenAbI, COracHO HallleH TeOpHu, DZOMKHbI 3A4HUMATb Ha JMarpak 
Me CIIEKTP — CBETHMOCTb He Y3KyYI0, a WHpOKylo Momocy), KaK O HeERocTa’ 
Ke Halleli Teopuu, ropopusocb B (°, 8, %). 

B mexaOpe 1957 r. Ha 90-m saceqanuu AMmepnkaHcKoro acTpOHOMH4eCKOr 
o6ulecTBa CaHAuOK JOOKMI O MpOBeCHHOM HM HCCJIeEIOBaHHH COOTHOWEeHE 
nepHoy — cBeTuMocTb y wWedeny (7°). Cormacno CaHquaxKy OKa3a0cb, uTO 34 
JaHHOMY 3HaYeHHIO MepHOfa OTBeyaeT pa3sOpoc no cBeTHMocTH B 1) 2, T. 4 


BMeCTO Kp HBO MepHO — CBeETHMOCTb B Je€HCTBHTeIbHOCTH HMeeTCA To 


uoca wupnnol B 1™2. Takum o6pa30m, nomyyatouniica u3 TeOpHH BBIBOI 
© pas6poce cBeTumocTH B 12 HeOmRHMaHHO JA Hac OKa3ascA NOATBep2xK Te! 
HbIM pesysIbTaTamMu CaHJMJKa, OCHOBaHHBIMH Ha HaGsIOJaTeIbHOM MaTepuane 

Ha puc. | BocnpousBeyeHbl pesybTaTH CanyuyoKa JIA ranakTHueckHx “ 


peu (1°). J[pe rpynmbi Wetbeu, Oa H3 KOTOPBIX COCTOHT H3 Mee Ksacca 
a [pyraa u3 weeny Kaccop Au Bcormacuo KiaccuduKkaunu Orrena (1%, 17) ** 


* Teopua 3Be3qHOl MepeMeHHOCTH B COeAHHEHHN C Hyb-MyHKTOM no [lenau npuBoxuna | 
4pe3MePHO MaJIbIM MaccaM KJlaccHyuecKux Ledenz nopsyKka 1 Me (%). | 


** Tipu 3HayeHHu HyJIb-MyHKkTa no Baage Teopus sBesHOl MepeMeHHOCTH NpHBOANT K Maccal 
KlaccHueckuXx Hedeny B ~1,6 pas MeHbIIMM, HexemM Cesytolllee H3 3aKOHA Macca— CBeTHMOCT 
ANA 3Be3K PaBHOHK NOCENOBATEIbHOCTH, YTO HAXOJMTCH B COPIaCHH Kak C COOTHOLIeHHeM NepHon- 


maotHocts (32,18), tak uc pa6oToH Tuccena (14). 
xe 


Corsacuo (1), K Kaccy C OTHOCATCH ranaKkTuyeckne UeeuALI, OOaqatoulne oTHOCUTeN! 
HO CHMME€TPH4HOH KpHBoli OecKa, OM3KOH K CHHYCONaNbHOM, y KOTOPOH Bpema MexK]ty HacTy} 
JIGHHeM MHMHHMYMa HM MaKCHMyMa OylecKa cocTaBaseT MeHee 0,37 P; ecnu 3To BpeMaA OO 
0,37 P, To nebenAb, oOnagaioujve riaBHo acuMMeTPHUHOH KpuBOli GnecKa (Kak y 5Cep), oO 
HOcATCA K Kulaccy A, a ledenfb, COaqawulne acuMMeTpHUHOM KpuBOli OwecKa Co BTOPHUHDI 
MaKCHMyMOM (kak y ) Aquil) k knaccy B. Iledenypr knacca C uMeloT MeHbUIne aMIIHTYDbI KOs 
Gann OlecKa M pafMaNbHOl CKOpocTH, Hexen LecbengzB Knaccop A — B (CO 
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{MCIOT AIA 3aaHHOrO 3HAYeHHA NepHOMa pasJIMUHbIe CBeTHMOCTH (OOmacTH Ie- 
eH C OTBEYAIOUIMMH MM 3Ha4eHHAMM MepHosOB B AHAX (d) oTMeueHDI Ha puc. | 
jepToukamu). Ecuim BBeCTH OTJeIbHble COOTHOMIeHHA MepHoy — cBeTUMOCTb 
Wid Ween kIacca Cu Kaccos A — B, To pa36poc sHayeHuli CBeTHMOCTH B 9THX 
SOOTHOWICHHAX MOX*KeT ObITb CHHKEH. 

Mb moKaxKeM cei¥ac, KaKHM OOpa30mM TeopuHl 
3Be3[HCH MeP€MeCHHOCTH MOXKeT OOBACHHTh peSYuIb- 
faTbl, MOJyYeHHble CanquyoKem. C stoi meso pac- 
2MOTPUM Tpa*ukH pc. 2, MaloulHe 3aBHCHMOCTb OT 


TMueckoH MonusaiuH Hell nepemennoli 3Be3]bI BesIH- 
MMHbI } (CIVJIOWIHbIe KpHBble) H BesHMUMHbI d (KPUBHIe 
rouka — Tupe). Bemuunna > — 3ana3qbiBanve (pa3bi 
MaKCHMyMa OvlecKa oT (ba3bl MaKCMMyMa cxKaTHs 
3Be3qbI (Aa wedent >> + 90°, ya omromepvo- 
JaMeCKHX MepeMeHHbIX THIMA Mupa Kuta > = — 90°); 


Abc. sbex0nan benuyuna 


2 — OTHoureHne aMIVIMTY {bl MOTOKA W3JyYeHHA m0 tu 18 12 
(BBIXOe€ H3 3Be3bl K aMIMVJIMTYAe MOTOKa u3JIyYeHHA Nokasamens ulema ‘ 
‘{apH BxOje B HOHH30BaHHyIO «30Hy. Kpnppie Hadep- 

WGeHbI [JX Pa3sHbIX 3HaueHHit OTHOUIeEHHA Maccbl aTMO- Puc. 1 


ccbepbl 171, K Macce 30HbI m, (11)*. M13 puc. 2 BuAHO, 4TO 

(MepemMeHHocTH THMa ween orpeyaer UIMpOKHM UHTepBal sHaueHnit lg y,: 
—0,1<Igy,<0,4 (mpl nomb3yemca cpegHeli KpHBOM AIA m,/m, = 0,894). 
Mpl yBHquM ceituac, 4TO WIMpHHa sTOrO MHTepBadia M OMpeedseT TOT pas6poc 
| 3HaueHuit CBeTHMOCTel Letbeu, KoToOpprii 
MOXKeT CYILECTBOBATb IPH MaHHOM ie- 
puoye P. . 

Jaa Toro ‘YTO6bl ycTaHOBHTb CBA3b 
MexK]ty pasOpocoM sHaueHHit napametpa 
Y, MW pas0pocoM 3HaveHHH Me/IeHHOM 
% cBeTumMocTH Lo, MpeAMOIOKHM, TO: 
a) MepeMeHHble 3Be3{bl HMeIOT TOMOJIO- 
TMuHbIe ~BHYTPeHHHe cTpyKTypbl; b) 0o6o- 
JIOUKH TIepeMeHHBIX 3Be3J, COepoKaT 
OHO HM TO 2Ke KOJIMYeCTBO reJIHA; C) CTe- 
neHb woHH3anvuH Hell ne 3aBucHT OT 
yaBJleHuA rasa MW OMpeeAeTCA TOJIbKO 
TemnepatypoH; d) o6o704KH mepemeH- 
HbIX 3B€3], MOCTPOeHbI MO NMOJIMTpore HH- 
yekca n. Tora mpH 3afaHHom mMepvoye 


P~VR/M : 

R ara y M, (1) 
roe Ru M — payuye uw Macca 3Be3{Ibl. 
Temmepatypa B O6010UKe 3Be3][bI MO*KET 
ours lipeycTaBleHa popmyoh T ~ & u, re u — dyHKUHA Omflewa HHeKCa N. 


'B cay mpeqnonoxeHuA O He3aBHCHMOCTH HOHMSAIlMH OT WaBeHuA cpewHAA 


)Temmepatypa 3OHbI KPHTHYeCKOM MOHU3AIIMH MPH Mepexoge OT OMHOH 3Be3/Ibl 
‘K [pyro JomxHa ocTaBaTbcA OHOH HM TOH xe. Orcioga [WIA BeJIMYHMHDI UB 


* Puc. 2 ormuyaetca oT puc. | pa6otni (14) Tem, uTO B pe3y/bTaTe yTOUHeHHA pacueTa TYHK- 
“THPHbIe YACTH KPHBbIX, OTBEUAIONMe MOMOMUTeAbHON AUCcuMalMH IHePrun Honenaruh: 3Be3b1, 
HauHHAIOTCA IPH HeCKOAbKO MHIX 3HAYeHMAX MapaMeTpa Ys; KpoMe TOTO, B ( ) d o3Hauano OT- 
HOMIeHHe AMNMTY AL MOTOKa U3yYeHUA MO BbIXOMe H3 3Be3Nbl He K aMMVINTYAe MOTOKA H3/yue- 
HHA MIpH Bxoge B 3OHy (KaK B HacTOAMeli paOoTe), a K MaKCHMAJIbHOMY 3HayeHHIO MOTOKA HSiTy- 
h-ueHHA, NOCTHrAaeMOMy Ha HeKCTOPOM pacCTOAHHH AO BXOJa B HOHM30BaHHy!0 30HY (rpaHHl{bl M0- 
enemHeil 1o-IpexkHemy onpegensoTca ycoBuem Yi— 1=(d In T/d \n e)an < 0,26) 
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30H HMe€eM | 
‘ 
u~ =. 
M ' 
IlpHHumas BO BHHMAaHHe, 4TO B OOON0UKe 3BeE3AbI TeMMepaTypHbIH (*) rpamuer 
MOUTH MOCTOAHEH HW MpOMopuMOHaeH ycKOpeHHIO TAFOTeHHA g B cuuly (1),( 
HaxOJUM 


dT M 15, < 
7 eS ( 
p~ Tut ~ Me, ( 


re p—CpeqHAA MJIOTHOCTh 30HbI KpHTMYecKOH MoHH3auMH Hell. Ilapame 
HeawuaOaTHOCTH KosleGaHuit 30HbI Ys MPH MPOUHX PaBHbIX yCJIOBHAX (XHMMUE 
CKOM cocTaBe, TepHose MU T. J.) MpOnOpilMoHavieH Sd a Lo i o6paTH 


mponoplvoHavieH Macce 30Hb! AM = 4rr%ed (°), rye d~ Ta - pee — AVieel ect 
TOJIMHa 30HbI. Otcioqa B custy (1), (3), (4) HMeem 
2n—l1 


4s ~ KM ~ oR'd ~ 
B jyxe TeopHli SBOIIOIMH 3Be3J, C MOCTOAHHOH MaCccOH eCTeCTBeHHO npes, 
MOJIOXKUTb, UTO CBETHMOCTb 3Be3 Ab! Ly He 3ABHCHT OT MACCbI H UTO MaccbI Leder. 
nO KpalHeli Mepe BHYTPH OTJeJIbHbIX Mx Ppyln (KopoTKoMepHoyuyeckHx, Jour 
nmepHOwMuecKHX HM T. Jl.), MpHMepHO OfMHAaKOBbI (MOCcyeqHee npenos0%Ker 
BbiABHrasiocb C. A. MespuuKkospi (18)). Torga (5) mepeliyqer B | 


Y3~ Lo. (C 


Hi3 (6) cneqyeT, uro unTeppa 3HaueHnit Algo, orBeualollMi HHTepBaJ 
sHaueHHi Alg y, = 0,5, B KoTOpoM corsiacHo rpatpuKaM pyc. 2 ocyllecTBIAe 
CA WepeMeHHOcTb Tuna wehent (—0,1<Igy,< 0,4), papen AlgLy 
=Algy,=0,0. Ilepexoqa Kk 3Be3QHbIM BeJIMUHHAM, NoslyuaeM MHTepBa 
3HaueHHi Am, B KOTOpOM Mp 3aqaHHOM mMepvoye P ocyllecTByIseTCA mMepeMme! 
HOCTb THMa Ween: 


Am = 2,5 Alg Ly = 2,5-0,5 = 125 


B MOJIHOM corlacuH co 3HayeHHem 1™2, nomyyeHHbIM ‘CaHivs2KeM H3 ]aHHbi 


HaOJIOJeHHi. 

Ecsim BMecTO MpeAMoOxKeHHA OO OTCYTCTBHH CBA3H MexK]y Maccol speand 
WM CBeETHMOCTbIO MbI MpeAMOMOX*KUIN Obl, ITO Lge M?, To npHh n=8 coraack 
(5) Mbl NloslyuMIH Obl pasOpoc cBeTumocteH Am =O0™80. Takum o6pazom 


culeRyeT OKHNaTb, YTO HCTHHHBIN pasOpoc OUKeH ObITh 3aKJIOUeH B Opels 
max O08 < Am < 1725, mpuueM, Tak KaK CHJIbHad 3aBHCHMOCTb CBeTHMOCT| 


or Maccbl Tuna Lo ~ M? spay sm coOmofaetca Aa meen, BeposTHee Beers 
YTO pasOpoc MOJIKeH ObITb OH30K K CBOeMy Mpemesy 1725. 


Tak KaK MapaMeTp HeaHaOaTHOCTH KOJeOaHHii MOHH30BaHHOM 30HbI 
MpONOpWOHaIeH CBeETHMOCTH HM Tak KaK C pOCTOM Yy; IpH upHOmHMxeHun Ig 
K 3HayeHHIO 0,4 aMIVIHTYa aBTOKOeOaHHi Wedend omKHa TpHOmMxKaTEC 
K Hyw0 (M60 pu Ig y, ~0,4 Auccunalua 9HeprHH KONeOaHH 3Be3 Jb OG 
ujaeTcA B HYIbU pH lg y, >0,4 KpuBble prc. 2 HaHeCeHbI MYHKTUPOM, TO O3H4 
YaeT HEBOSMOXKHOCTh aBTOKOMeOaHHH H3-3a MOMOKUTeIbHOCTH AMCCHMalHu 9HeL 
THH KOeOaHHH 3Be3fbI), TO MpH 3aaHHOM Mepuoge edenAbl, oOaaroum 
O0JIbLIeH CBeTHMOCTHIO, JOJI2KHbI HMeTb MeHDINY10 aMMAMTY AY aBTOKOyI eOaHnuii 
H@KeIH WedenAbl TOTO Ke MepHoOda C MeHbIlel CBETHMOCTbIO, T.e. JOJIXKHE 
NIpHHaexaTh K Kaccy C no Orreny. Hanporus, wetbeuybl c OTHOCHTeEIbH 
MeHBIUeH CBETHMOCTbIO JOJXKHbI HMeTb OOJbILYIO aMIVINTYAY aBTOKOeOannit 
MpHHaqviexkaTb NosTOMy K KJaccam A —B no Orreny. STo OObacHseT TO 
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pesybTaT Cantumxa, uTo wWeendbt Kacca C uMewrT 6OmbuIMe CBeTHMOCTH, 
HEKeAM WeenAb Kaccos A — B toro xe mepuoya (puc. 1). U3 Teopuu Bprre- 


) KaeT Take, OMATb B COrlaCHH C HaOsIOJeCHHAMH, TO ecbeHAbI OObIIMX CBe- 


THMOCTEI AOJXKHbI ObITh Oosee TOTYOIMH, HEXKEeIH WeenAbl MCHbIUHX CBeETHMO- 
‘cTeH Toro Ke Mepuora. Pe 

B paOore (7°) Apn, o6xapy2xxuBummit pas6poc mo cBerumoctu B~ I™ y nedeuy, 
C MaHHbIM 3HaYeHHeM NepHOfa B WapOBbIX CKOMIeHHAX, CTaBHT BOIpoc: HMeeM 


j JH MbI JeIO C HECKOJIBKHMH AUCKPeTHbIMH JIMHHAMH Ha AWarpaMMe WepHoy, — 
, CBCTHMOCTB (OTBeuaIOMHX Kaw awn CBOCMY 3HaAYCHHIO HYJIb-ITVHKTAa) WIH Ke 


_C WIMpOKOH Momocol? — u no pay cooO6paxeHHlt CKOHAeTCA K MepBomy mped- 


| IIOJIOXKCHHEO. 


Ojuako, Tak Kak OGHapyxeHHEI Apnom iad Ween, wapoBbix cKomeHuli 


| pasOpoc MO CBeTHMOCTH He MpeBbllliaeT «ecTecTBeHHOrO» pasOpoca B 125, To 
/M3 CKa3aHHOrO Bbllle cileqyeT, uTO 9TH WetbenAbI NpescTaBAoT OHOpOsHyt10 


rpynny B TOM CMbIcJle, 4YTO WWI HUX ycsoBUusA a), b) BrImomHeHBI. Tlostomy ro- 


+ BOPHTb B JaHHOM CJ1y¥ae O MHOXKECTBEHHOCTH HYJIb-MYHKTOB, Kak TO Jlenaet Apn 
| UH B pAye aHaJIOrHYHbIX Cly4YaeB pyre aBTOpbl, BPA WM eCTb OCHOBaHHA. 


B elcTBUTeIbHOCTH Mbl HMeeM IWMpOKyio Moocy. 
Tak Kak pa30poc MO cBeTHMOCTH JIA WecbeHA WapOBbIx CKOMIeHHH (Hace- 


| menus II) u KmaccnueckHx medeuy (Hacenenua 1) OMHAKOBbIX MepHOAOB co- 


| cTaBideT Aidt O6oux HaceneHHii Bilen0M OKONO 2") T.e. MpeBbILUaeT «ecTeCTBEH- 
_HbI» pasOpoc, TO oTcioga clelyeT, uTO ycnoBua a), b) Wa AByx Haceenui 


_B WeJIOM He BbITIOJIHECHbI, T. €. STH HACCVICHHA He MOLryT ObITb OObeTHHEHbI B OJHO= 


{| pouyio rpynny. Ilostomy na P — L®-quarpamMe MbI OyeM HMeTb JIA HUX 
| Be pa3uHble MoOcbI (HaaratiouMecd OHA Ha Upyryto). CpeqHuM JMHUAM 9THX 


MOJ1OC TPH 2%KeaHHH MOKHO ObVIO Obl COMOCTABUTb Ba AHCKPETHBIX HYJIb-IVHKTA. 
EcuM H MOXKHO, C IeJIbIO CHH3HTb pasOpoc NO CBETHMOCTH, BBOJHTb pa3JIHu- 


| HBI€ HYJIb-IYHKTbI BHYTPH OHOPOAHOH rpynnbl Ween JA OTebHbIX MOJ- 
| rpymm, XapakTepH3yeMbIX TeMH WIM HHbIMH TpH3HakaMH (HallpHMep, MpHHal- 


JI@XKHOCTbIO K KJaccam C uw A — B no Orreny), TO 3TH HYJIb-MYHKTbI He MOTyT 


] ObITb JHCKPeTHBIMH. 


Vs puc. 2 BuxHo, 4TO WedenAbI co caBurom das p = 50+60° nomKHEI HMeTE 


+ Oombume cBeTumocTu (H6o y,~L,), HexKerH WecendbI co cuBurom das ~ >90° 


Toro xe Mepvoga. JjanHpre HaOmofeHul (7°), MOKa3bIBalOT, YTO TaKOrO pola 
KOPPeIAUHA WelcTBUTebHO uMeeT MecTO. TloasTOMy MO2KHO OblIO Obl C IWesbIO 


| CHH3HTb pa36poc MO CBeTHMOCTH pa3JeIHTb WeevAbl Ha MOApynMbl c pasHbiIMH 
| HYJIb-ITYHKTaMH, PYKOBOJCTBYACb He CTeMeHbIO aCHMMETPHH KPHBOH OwecKa 


WIM BeEJIMYMHAMH aMIJUTYA KOMeO6aHHH Oecka WH JIyYeBOH CKOPOCTH, a BeHUH- 
HOM CABUra (Pasbl MEXK Ly KOeOaHHAMH GlecKa HW KOJIeCOAHUAMH JIYYeBOH CKOPOCTH. 


HayuHo-ueciemopaTeibckul pafModusnyecKHH MHCTHTYT Tlocrynuuo 
mpu [TopbKoBcKoM rocyflapcTBeHHOM YyHMBepcHTeTe 80 VI 1958 
uM. H. HW. Jlo6ayeseKoro 
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Jloxnagn Akagemuu nayk CCCP 
1958. Tom 123, Ne 2 


ACT POHOMH § 
A. A. ABHEJIb, UV. B. BOPOBCK UH, H. 1. WJIbHH u HW. A. MAPUYKOBA 


V3Y4EHME COCTABA ®A3 METEOPUTHOLO DKEJIEZA METOAOM 
JIOKAJIBHOrO PEHTTEHOCNEKTPAJIBHOrO AHAJIM3A 


(ITpedcmaeaeno axademuxom H. I], Bapduneim 10 VII 1958) 


MuoromeTHve HcCCJleqOBaHHA %KeIe3HbIX Me€TEOPHTOB NOKasaJiH, YTO UX B 
ULeCTBO MpefcTaBAAeT coOoli TREPAbIH pacTBOp 2%*eNe3a, HHKeIA (oT 4 Jo 60%) 
u KoOabTa (oT 0,3 go 0,7%) c BKJIOUCHHAMH CyIbdpusa weme3a FeS u nepBuy 
HbIX H BTOPHUHBIX KPHCTaJJIOB *Kee30-HuKeeBoro cpocduya (Fe, Ni)3P. 7Ken 
HbI€ MeTeOPHTH!, COXepxKallne UpHONH3uTeIbHO NO 6% Ni, cocTOAT H3 OHO} 
a-pa3bl; GOMbINHHCTBO MeTeEOPHTOB cOJepxKHT cBbIIe 6% Ni Hu mpelcTaBisae? 
co6oH cmMecb ABYX (a3 @ HM Y, H, HaKOHell, CAMHHUHbIe METEOPHTH!, COeprxKallly¢ 
oxono0 60% Ni, cocToaT u3 OfHOH y-cba3bI. Cpequ AByxda3HbIxX MeTeOpHTO} 
‘OOJIbIMHCTBO MpelcTaBnxeT COOOH Tak Ha3bIBaeMble OKTa9PHTbI, MMeIOULM 
KPYNHOKPHCTaIHYeCKyIO BUJMAaHUITeTTOBY CTPYKTYPY, a MeHbIladA YaCTb, Ha 
3bIBaeMaA aTaKCHTaMH, COCTOHT 43 JOCTaTOUHO OAHOPOAHOH MeKOAUCMepCcHe 
cmecH a- HW y-cba3. B oxtTaaqputax a-cba3a (TaK Ha3bIBaeMbIli KaMaCHT) HMee 
BU OasIOK pasJIH4HOH WIMPHHbl, PaCMOJIOXKeCHHbIX BAOIb MIOCKOCTeH OKTAaIIp 
H OKaliMJICHHbIX TOHKHMHM MosocaMu Y-ca3bl (Tak Ha3bIBaemoro T3HUTa). U3yye 
HHe COCTaBa OTJIeIbHbIX (:ha3 MeTeEOPHTHOTO 2kKese3a HTpaeT BaxXKHY!O POJIb 
BOMPOCe O IPOHCXOX EHH MeTEOPHTOB. ITH UCCEOBAHHA MO3BOJIAIOT BbIACHHT 
CTeMe€Hb paBHOBeCHA (has H ABeHHA Judppy3sHn, xapakTepH3ylouMe ycnoBKs 

OOpa3s0BaHHA = KeJIe3HbI? 


Ta6Oauua 4 Me€TeEOPHTOB. 
Be H3BecTHO HeOOJIbIIC 
oncbasa y-basa YHCJIO paOOT, B KOTOPbP 
quieren onpeey AICA XHMHYECKHE 
(1) (*) (4) (*) coctaB (’), Mapametp pe: 


meTKH (?) HM MHKpOTBep- 
ocTb (*) OTJebHbIx (pa | 
2KeIC3HBIX | MeTEOPHTOB. 
Jlanupie (') oTHocatca x 
cpeqHemy cocTaBy (a3, H 
SHaUMTeJIbHbIe KOeOaHHA MHKpOTBepAOCTH B Y-(base B OHOM HM TOM 2Ke MeTeO 
PHTe CBHJeETeIbCTBYIOT O HeOAHOposHOcTH ee cocTaBa. HeaBpHue uccaeloBa- 
HHA cocTaBa (a3 HeCKOJIbKUX OKTadqpHToOB (*) MOKa3asIH MHbIe pe3yIbTATHI. 

B ra6n. | Jana KpaTKas CBOUKa pesy.IbTaTOB, MOyueHHbIX B padotax (1, 4), 

B pa6ore (*) y-cba3a BbIeIaacb MyTeM TpaBneHHua, pwyem Oblia chetaH 
NOMbITKA ONPeLeMMTb HEOAHOPOAHOCTh ee cocTaBa MoMepekK monoch. Ho nony-+ 
YeHHBIC PC3YIbTATbI, CBUAeTeMbCTBYIOUIHe 06 YMeHbINeCHHH COsepxaHHA HUKeM A 
MO HallpaBJIeHHiO K rpaHulle Y-Pasbl, BHYWalOT COMHEHHe H3-3a HeECOBepIIeHCTBa! 
METOJMKH BbleneHHA cas. Mexy TeM UMeHHO TakHe JaHHble, Kak cocTaB (pa3e 
Ha rpaHule MexKAY HAMM MH XapakTep H3Me€HeCHHA KOHMeHTpallMuN OTebHbIX! 
SM€MCHTOB C PacCTOAHHeM OT STO PpaHHbl, HMeIOT OcOG0e 3HaueHHe WIA pe- 
WWeHHA MOCTaBJIeHHOrO BOTIpOca. 
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Ni, Bec.% | 52,6—6,81 | 3,3—5,8 | 13—48 | 31—54 
Co, Bec.% | 0,25—0,83 |0,43—0,61/0,02—2,1]0,04—0,15 


K cmamee A. A. Aeneas, H. B. Bopoeckoeo, H. I]. HatunauH. J]. Mapuyxoeoti, x cmp. 256 


Puce. 1. Crpykrypa pa3mH4HbIX y4YaCTKOB 2KesIe30 HHKeJIeBoro MeTeopHta UeOaHkow. a — y4a- 
CTOK C WIMPOKHMH Moul0caM H Y-tbasbl, 6 — y4aclOK MeJIKO3epHHCTOrO MeccuTa 


K cmambve E, H. Koxndpameesoti, B. J]. Pedopoea u K. IT. Tpeunerx, x cmp. 365 


Puc. 1. Popma Knetok Chlorobium 
thiosulfatophilum. 800 


TAH, T. 123, Ne 2 


B kauecTBe MeTowa HccleqOBaHHA cocTaBa (a3 HaMM Obi BbIOpaH peHTre- 
JOCNEKTPaJIbHbIM aHaJIH3 MHKPOOObeMOB, paspa6oTaHHbIii B MOceqHee Bpema (5). 
)ObekTOM HcCeqOBaHUA CAY2KH 2XKeNe3sHbIit MeTeopuT UeOankon (HaxogKa 
}938 r.), comepxauuii, cormacHo ananu3am M. VW. JIpaxonosoit, 9,03% Ni 
10,44% Co. OH uMeeT ueTKy!0 BHAMaHUITeTTOBY CTpyKTYpy HM OTHOCHTCH K TANY 
‘pyOocTpyKTypHBIX OKTaApHTOB (cM. puc. 1). Baio mpopeyeHo uccneqoBanne 
1€NPe€PbIBHOFO paciipeseseHuA *Kelesa, HAKEA WH KOOaIbTa C 3alHCbIO KOHI[eH- 
‘PaUHOHHbIX KPHBbIX Np MpOxowKAennn MoNepeK OaoK a-cpa3bl H MONOC y-da- 
pbt. Onpeflenen coctas (pas, 
pOpasytoulu4X BHAMaHUITeT- 
OBY CTpyKTypy, a B clyuae 
1eKOMMCNepCHOH cMecH (a3 
MIpeeAICA CcpeqHHH co- 
‘TaB. 

TunuuHpiit pesyubTaT 
IepBOH CcepHH U3MepeHuii 
IpefcTaBseH Ha pue. 2. 
3ecb Mpexkye Bcero BHAA 
)TUCTIIMBaA TpaHHla mMexKLy 
pasaMH B Bue cKayuKa co- 
\epxKaHHA BCeX OCHOBHBIX 
<OMNOHEHT civiaBa. Jlanee 
BO BCeX H3MepeHHAX sACHO 
BHHO MOBbILWUeHHe cofepxa- 
HHA HHKeIA WH MOHW>KeHHE 
bojepxKaHHA  Kee3a U KO- 
DallbTa OT WeHTpa momocbl 
(-ba3bl K ee Kpalo Cc 93KcTpe- 
MaJIbHbIM 3Ha4UeCHHeEM Ha Ca- 
MOH YrpaHHlle a3pt. 

Hanuuue peskoH rpaHu- 
IbI M@exKAy cbasamu u topma 
XOHILCHTpallHOHHBIX KPHBbIX pyc, 2, Pacnpegenenue HuKenaA, xene3a u}{KoGambTa 
3 y-(pase MOKa3bIBalOT, UYTO B Y-pase 
aHHbIM MeTeOpHT Nocle KpH- 
2TaJIM3aluu He MOABeprasca HarpeBy, KOTOPbIH Mor ObI BbI3BaTb H3MeHeHHe 
20cTaBa H COOTHOIMeHHA (pa3 B OGacTH TeMnMepatyp HUxe Mepexoga y — (y + 2) 
4M Wupbysvio HuKeA HU KOOaIbTa MPH TemMepatype Bbllue STOrO Nepexosa. 
_ Ba>kHbIM ABJAeTCA BOMpOC O PaBHOBeCHOM cocTaBe (a3 B 2Ke/IeE3HbIX MeTEO- 
pHTax. OueBuHo, TO Mp OMpeeIeHHbIX 3HAYCHHAX TeMMepatypb! WH aBJIeHHs 
|pPaBHOBeCHOMY cocTaBy ciiaBa OyyeT OTBeYaTb cocTaB cha3 Ha rpaHulle Mex 
HUMH, JlaxKe B TOM C/ly4ae, CCIM BCA CHCTeMa He MIpHLWla elle NOMHOCTbIO B paB- 
Be croc COCTOAHHe. 


; 
4 


Kak BHdHO u3 pic. 2, O06e tasbI MeTeOpHTHOrO x*Kele3a, HECMOTPA Ha ero 
‘UpesBbIYaHHO MeWIeHHOe OXaxKMeHHe (YTO CeAyeT M3 BeCbMa KPYIHOKPHCTaJI- 
JIMUeCKOM CTPYKTYPbI XKee3HbIX METeCOPHTOB), HEOAHOPOAHb! M0.cBOeMy cocTaBy, 
T. €. 9Ta CHCTeMa He ABMJIACTCA COBEPLICHHO PaBHOBeCHOH. CoflepxkaHhe HUKeA 
B a-(pase yMeHbilaetca OT 7,6% B OCHOBHOH Macce Jo 6,4% B y3KOM C/loe y CaMOH 
TpaHHUbl c Y-cpa30ii, B TO BpeMA B Y-ca3e KOHWeHTpallWA HHKeIA pactTeT OT 32% 
B WeHTpe nosocnt Wo 42% Ha ee rpanuue. Ilostomy paBHoBecHOMy COjep2KaHHIo 
HMKeJIA B WaHHOM MeTeopuTe oTBeyai0T 6,4 % Ni ana a-casbiu 42% Ni Aas y-dasel. 
STH BENHYMHbI MOBTOPAIMCb B pa3JMUHbIX yYacTKaxX MeTeOpHTa. PaBHOBecHoe 
colepKaHne KOOambTa B a-dase 0,60% uB y-sase 0,30%, T. e. KOHIeHTpallva 
KOOasIbTa B y-(pa3e HW2Ke, YEM B a-(pase. ; 

CpaBHeHHe JaHHBIX M0 HUKesIO Cc AMarpaMMol cocTosHua cucTembl Fe — Ni, 
NOCTPOeHHOM B OObIUHbIX YCOBHAX (MPH HOPMaJIbHOM JaB.1eHHH) (°), moKa3au0, 
4TO NOJYYCHHbIe Pe3YbTATbI OTBEYAIOT TeMMepaTypaM, OTJIMYAIOULMMCA MexK Ly 
co6ol Ha ~20%. BosmoxHO, 4TO TaKOe HeCOOTBETCTBHE B KaKOH-TO Mepe 


) 
4 Banas 1015 2: 5ST 


OObACHAETCA MOO MOBbILICHHBIM aBJICHHeM MIpH KpMCTasM3alMH MeTeOpHTa, 
mu60 CMeleHHeM MOBepXHOCTeli WHarpaMMbl COCTOAHHA TPOHHOH CHCTeMbI A154 
ciiaBa, cofepxKamlero oKoO 0,5% Co. ' 

C mpyroii croponbl, JaHHble.0 XapakTepe HSMeHEHHA KOHIeHTpalluH HUKCAA 


MOrYT CBHJeTebCTBOBaATb OO YMeHbINeHHH Mpefela PacTBOPHMOCcTH HUKeIA 
B a-(pagse C OXJaxKeHHeM, 


HauHHad C KaKOFo-TO 3Haye- 
HHA TemnMepaTypbl, T. €. JIM- 
HHA Mepexoja a—-a + ¥ 
B OOacTH HH3KHX Teme? 
paTyp MouxKHa HMeTb 3arHn 
B CTOPOHY MeHbIUHX KOHILEH- 
TpaluH HukelA. Tako 3a- 
rH6 Obl OTMe¥YeH paHee Ha 
JiMarpaMMe CCCTOAHHA CH- 
ctempt Fe—Ni (’) 4 mony: 
yaJICA Tak2Ke H3 TepMOHHAa- 
MHYeCKHX cooOpaxeHnit (°)| 
Vismepexua coctaBa (pas 

B yuacTKax MvleccHTa, Tre 
MOMOchl Y-Pa3bl paseseHb 
y3KHMH [OJIOCKaMH 4-(a3bl! 
WOKa3aJIH aHaJIOrHYHy!o Kap? 
THHY pacmpeyleneHuaA 9ue! 
MeHTOB. BHYyTpH OTeJIbHBIX 
mooe = Y-da3bl oTMeuasHcl 
TakK%Ke YyuaCTKH MeJIKO3ep} 
HUCTOH cmMecH y + a-(ba3: 
PacnpeleneHHe HHKedA, |2Ke 
wle3a H KOOaIbTa B TaKO 
Puc. 3. Pacnpegenenue HuKena, 2%enesa Hu KOOanbTa B OUOCE MIpeACTaBeHO H 
Y-tba3e c BKIOYeHHeM MeKOANCHepcHoH cMecH a+ Y pHc. 3. Kak BHQHO, cozep 
»KaHHe HHKe@IA B  TaKO! 

M@JIKOSEPHHCTOM TvIeccHTe MOCTOAHHO H cocTaBaseT 20%. Bosee BbicoKa’ 
KOHUeCHTpalluA HHKeJIA 0 CpaBHeHHIO C efO CpeHHM COflep>xxaHHeM B MeTeO 
PHTe MOXKeT YKa3biBaTb Ha TO OOCTOATeENbCTBO, YTO MOMOOHaAA CTpyKTyp 
OOpasoBalacb MpH Oonee MO3qHeM MpeBpamenun y-cpasbl (MpH Gomee HH3KHN 
TemlepaTypax). OTOT pe3syIbTaT cormacyeTcaA TakxKe C BHJOM CTPYKTYpbI, KO- 
TOpad CBHeTeIbCTByeT O HauvasIbHOH cTafMH pa3fqeneHHua cas. [lonyuennpie 
MaHHble MOATBEPpKAaloT TOUKY 3peHHA HEKOTOPHIX HcceOBaTeeH O MO3qHeM 
OOpasoBaHHn MieccHTa TakOro BHJla M WalOT U3BeCTHOe MpelcTaBeHHe O KHHE- 
THKe MpeBpallleHHA B %Kee30-HHKeeCBbIX CHaBaXx. | 


KomuTeT HO MeTeopHTaM Tlocrynuso 
Axkallemuw HaykK CCCP 3 VII 1958 


VWucrutyt metaitnaypruu um. A. A. Balixosa 
Akaylemuu HaykK CCCP 


UHMTHPOBAHHASA JIMTEPATYPA 


+O), C. Farrington, Meteorites, Chicago, 1915. 2 E. A. Owen, B. B 
Burns, Phil. Mag., (1), 28, 497 (1939). % F. K. Dalton, J. Roy. Astr. Soc. Canada, 
44, 1, 185 (1950); 45, 162 (1951). 4 W. Nichiporuk, Geochim. et Cosmochim. Acta, 
13 (1958). HM. Bb. BoposeKkuih, Wpo6semp Merannyprun (kK 70-netuo akan. V. II. 
Bapauna), Vaz. Au CCCP; 1953; W..B. Bopose Kut, Ue I. Uasuwn, San. nab 
Ne 10 (1951). E. A. Owen, J. H. Liu, J. Iron and Steel. Inst., 163, 132 (1949) 

E. A. Owen, A. H. Sully, Phil. Mag., 184, 614 (1939). ® F. W. Jones, W. I. 
Pumphrey, J. Iron and Steel Inst., 163, 121 (1949). 
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Woknagnp AKkanemun Hayk CCCP 
1958. Tom 123, Ne 2 


PHSHKA 
B. T. PEAJIAKMAH u B. 3. KPECHH 


O ®OHOHHON TEMJIONPOBOAHOCTH CBEPXIIPOBOJHHKOB 


(ITpedcmaeaeno akademuxom JI. A. Apyumceurem 12 VII 1958) 


Kak W3BeCTHO, CYIIeCTBYe€T HeCKOJIbKO MeX@aHV3MOB  TeIJIONPpOBOAHOCTH, 
CBA3AHHbIX C B3aMMOJEHCTBHeM 9JICKTPOHOB, (OHOHOB HM aTOMOB  MpHMecn. 
B cpepxmpoBofHHKax, BCJIeEACTBHe HaJIMYMA Ue B 2HepreTHuecKOM cmekrpe 
(*), OombulyIo. pomb urpaeT TensompoBoyHocTb pemeTKH. B (2) 6pia Halize- 
Ha 93JICKTPOHHaA TEMVJIONPOBOAHOCTh CBePXMPOBOJHHKOB, CBA3aHHad C paccTos- 
HVeM 3JIeKTPOHOB Ha npumecsax. PaccMoTpHM Tellepb pelleToury10 TellonpoBoy- 
HOCTb, OOYCJIOBJIeHHYIO lelHCTBHeEM 9JIEKTpOHOB Ha (poHOHbI. CynlecTsyer 
oOlacTb TeMMepatyp, Te STOT MeXaHH3M B3aHMOJeHCTBHA ABJIAeTCH OJHHM 13 
rmaBubix (T > (0,3 — 0,5) Tx). 

KunetTuyeckoe ypaBHeHve Jit (yHKUHH pacnpeyeseHHA COHOHOB HMeeT BAL 


ON a 4 (2H) 
, or dx 40 G ~ \ Ot Jer 


Ug — CKOPOCTb 3BYKa, g -— MMITYyJIbc (OHOHA. 
B raMuWsibTOHHaHe 3JIeEKTPOH-(POHOHHOTO B3aHMOJeHCTBHA 


ney ee 
ie = oN V eptApsAr’s0q a COolrip. 
k, 8, q 
=ktq 
‘ylemaem mepexoy K HOBbIM (bepMH-aMMINTY[aM, COBeplUIMB rpeo6pasoBanne (*) 


; + 
Arg = URAR, 1, — Upd tp — Joy ky = UpA_p, 1, + Vee, 1J09 


uz =Yo(1+&/e), v2=1/.(1—€/e). 


Mcxogubii raMHWJIbTOHHaH NWPHMeT BHI 


+ + 
. H’ = DVew [(Uatle — UeVK') (eo%e'o + eye) 
k 
a 50 + 
| + (Wg0nr + Une) (%eo%n'1 + %e0%e'1) Og + Comp. 
_ 3anucpiBaeM Tenepb B HOBBIX aMIIJIMTYaX MHTerpasl CTOJIKHOBeHHH: 


, (BY) Viva (1+ + 2S") Uf) (e+ 


— Nef Uf’ —2— he) + (1 kets [(Nq + 1) ff’ — 
) —N,(1—f)—f)15(' +2 — ho) 2 


DyHKWHH paciipeeJieHHA 3anvileM B BHJe 


ON 1 ho | 
f=fote,: N=Nomr (dear gr > * Sar’ 
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fo « No — paBHOBecHble (pyHKIHH, NpHyem 
—] — 
lo (exp GH) + 1) , re = Ve + A?; 
te’ > 0 juin mpomeccop paccesHua Hv 6’ < 0 Aa pox qeHHA Map Bo36 y2KeHHH (yi 
Jlo6aska K (byHKUMH pacipeseJieHHA 93JIeKTPOHHbIX BosOyxKAeHHH HalijeHa 
2 ae Py, Of & g oT 
B (7) WM paBHa Cane ere *0 [Ee] Ox 
BpinoHAA HHTerpHpoBaHHe MO yrviaM, MOJly4HM: 


SSS ee 


— 5 pss haar alee 


i patti : 
— D(x) |Virro se \ 0 —-2S*)(-S Fe -ar al 


a 


r(x) = [2 


x fo (2) fo (ho — €) re dé || IV pees a (4 +B") 


x fo(®) fo (e + Bo) exp (gr) 737 ma x 


ei =A) (fo (80. eee] a 


=F | 
1S a cee 2 AND AT 4 | 
Din={o oop = mV OL Ay—&, A= pee, 

| 

Vuterpavibl, CToxijwe B YHCIMTeNe, OOpalaioTcA B HYJIb, TaK Kak MOJbIH- 

TerpaJIbHad (yHKWHA B KaxXJOM H3 HHX HeveTHa OTHOCHTebHO & YunTbIBa 

3TO, MepexOAA K HHTeErpHpoBallHIo 0 © H MPUOJIMKEHHO noslarad B KaK]O} 

H3 MNOMbIHTerpaJIbHbIX BbIPaKeHHH § Le’e/| &’|¢—~ 2; es = [1 + (&’ — A?)/ee’} 

(sTO faeT owHMOKy mMopayka A?(hw)?/4(ee’ = A?)ec’, T. ec. ~107% gana 
Q npu A/kT = 1,5), nomyuun: 


7 ; 2 AT exp z dz 
r= No| m\V| Th gration t 
a C d “ar 
ee Zz 
POS [Vv |? —— 7. ee eee dx * 


Murerpupys, nmowyaum: 
const 


1 spy [2x — 2In (exp (6 + x) + 1) (expo + 1)44+ 


+ D(x) (26 —x + 2In (exp (x —6) + I) (expo + yay &, 


TenmoBoH HOTOK pelllerKH paBeH 


y Vx T)4 ° 
Q= 2) NouyF wg = 2 | ene a. 
q 


6rhtus (exp x — 1)? 
0 


260»... 


Tlogctanoska ‘HafijenHol cbyuKunu r (x) jae: 


2b 


=BT?|\ xt exp x dx 
Q P (exp x — 1)* [2x — 2 In (exp (6 + x) + 1) (exp b + 1)—] 5 
co 
\ X4exp x dx dia 
3, (exp x — 1)? [x + 26 — 2 In (exp (6 + x) +1) (exp(x— b) =a a’ 
3kRh 
B= 4c*Qonm * 


(OGosHauenua Te xe, 4TO B (4),) 


Hspectuaa dopmyvia Avia peweTouHOll TenmOMpoBoAHOCTH HOpMaJbHOrO Me- 
Tala (*) Mouyyaetca oTcioga, ecu NosoKUTh 6b = A/kT = 0. 

I]puOumKeHHoe BbIYHCeHHe MHTerpasoB (Cc TOUHOCTHIO JO 0,05) mnpuBoqut 
K CJleqyIOWleMy pe3yvibTaTy: 


Q ' 
x= aT dx seg Lv bi aay 
F(T) = — 8b! (eb — 1)? — 803 (e® — 1)1 + 66 (3) (ce + 1) — 


— 3(e’+ 1) > S exp (— 2bs) (4b2s?-+ 4bs + 2) + 63 (4) (e? — 1)— 
Bf 1) papek exp (— 2bs) (8585? + 1262s? + 12bs + 6) + 3263 (6% — 124 


+ at >) {s exp (— 2bs) — Ei[— s (26 —a)]} + 6 Dex (— 2s), 


GOH 00, 168) Es) = DVS 


MopMy.la yJOBMeTEOPHTeJIEHO OMMCHIBAeT SKCMEPHMEHTAJIbHbIe JaHHbIe, MpH- 
BeyleHHbIe B (5), 


MockorckHh rocyfapcTEeHEBIM memarorMuecKHH MHCTHTYT Tlocrynuuio 
uM. B. WV. Jlenuua 10 VII 1958 


UHTHPOBAHHAA JIMTEPATYPA 


lL JovBiarde en; LgnN.C op er, 'J) RoSichriietff er,” Physi Revy 106516 
(1957); 108, 1175 (1957). 2? B. T. Tef#iauxkman, KKST®, 34, 1042 (1958). *H. H. 
Boron 60B, hE7®, 84, 8 (1958). 47. Bete, A. 30mMepeuabQ, Qnextpou- 
Hana TeOpHs MeTannce, M., 1928, ctp. 224. ®& R. J. Sladek, Phys. Rev., 97, 902 (1955). 
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Jloxxagm Akayemun wayr CCCP 
1958. Tom 123, Ne 2 


PH3HKA 


HW. HW. OJIbDXOBCKHM 


O FPAHHYHOM 3AXAUE OBOBLIEHHOM THAPOAMHAMNKH 
(I1pedcmaeneno axademuxom H. H. Bozoanboeum 30 VI 1958) 


1. Kunernueckne rpanwunple ycoBia ObwiM ccsbopmysmpoBanb! MakcBeu- 
mom (1). CooTBercTByroljHe TpeOOBaHHA Ha (PyHKIMMIO pacipeseeHHA WIA CTa- 
IHOHAPHBIX ABMXKeHHH ra3a Obl MpeqoxeHbI Quutelinom (7). B padoTe (3) 
Ha TOi 2Ke OCHOBe C(POpMYJIHPOBaHbI PpaHH4Hble YCJIOBMA JIA “MOMCHTOB» (PyHK- 
WHH pacnpeleneHua, CMpaBeAIMBble LWIA HeCTalMOHapHbIX ABHXKeHHM Ta3a MpH 
HeNOBHXKHOM rpaHnue. B padote apTopa (*) paccmaTpuBaicad almapaT o6060- 
WCHHOH THApOMHaMMKH, C MOMOMIbIO KOTOPOrO B MpHHIHMe BO3MOXKHO pellle- 
HHe PpaHW4HbIX 3aay JIA ra30B MpH m1000M 3HayeHuH © = At,/ At (At, — 
BpeMA pelakcalluu OAHOaTOMHOrO raza; At — xapaKTepHbIli LWIA paccMaTpHBae- 
Moro IIpollecca HHTepBasl BpemeHu). Llembio HacTOALeH paOoTbl ABAeTCA Cop- 
MYJIMPOBKa paHHYHbIX YCIOBHH OOOOWLeHHOH FHAPOAMHAaMHKH C HepaBHOMepHO | 
ABYXKYULeHCA TeMIOMpOBOAAeH pane c akKOMOJaliMeH Mpexjye Bcere 
JWIA CYYad OJHOMepHbIX JIMHeHHbIX 3aau. 

2. IlycTb HeKoTopbI 31eMeHT TpaHHYHOH MOBePXHOCTH JBH2KeTCA CO CKO-. 
poctbio u(t). [IpeqnonoxumM, uro YacTb aTOMOB La3a S, MafaloujMx Ha 9STOT 
3JIEMEHT MOBEPXHOCTH, OTpaxkaeTcaA OT Hero Audpdpy3Ho, a (l—s) — 3epKabHO, 
mpHyem Audppy3Ho OTpaxKeHHble aTOMbI Ta3a MOMYHHEHbI pacnpesemteHHio Makc- 
BeJIIa MO CKOPOCTAHM (OTHOCHTeJIbHO CKOPOCTH 9/1eMeHTa MOBepXHOCTH!) Cc TeM- 
nepaTypoH, mpHoOpereHHoH uacTHWaMu Ta3a B pe3yslbTaTe AaKKOMOJalMH Ha 
NoBepXxHOocTH (mpolecc akKKOMOJalMH MpemoONaraeTcA MIHOBeHHEIM). Torga 
rpaHHyHoe yCJIOBHe 3aMMlleTCA Tak: | 
DREN eee v,) = (1 —s)f (—0),0,,0,) + sA exp [— (0’)? / 2c2}; vO 

(1) 
3yecb v’ = v—u,(t); V—ckopocTb uacTuy ra3a B HenMOJBM>KHOM cucTeMe 
KOOPAMHaT; UV, — MPOeKIHA OTHOCHTeIbHO CKOpOCTH Ha BHeLIHIOIO HOPMaJIb K 
3JIEMEHTY TMOBEPXHOCTH; VU, ,U; — TIpOeKIIMH Ha Be pyre OCH, HaMpaBJIeHHBIe B 
MNOCKOCTH SJIeMeHTa MoBepxHoctu; f* = 0, ecm “v! <0, T. e. f* — yacTb dyHK- 
WHM pacipeesieHHA, COOTBETCTBYIOWLad OTpaxKeHHbIM UacTHIlaM rasa; f =O, 
ecu v0) > 0, T. e. f —4acTb (pyHKIMM, CooTBeTCTBYION,ad MayaiouluM uacTH- 
mam; cleqopatetbHo, f =f* +f; c2=kT;/m, T,—tTemnepatypa jucbdpy3suo 
OTpaxkeHHbIX yacTu; T;—T=>o(T;—T); T,—Temmepatypa 9emMenta mo- 
BePXHOCTH; o — kooppPHWHeHT akkOMOalHu; A — noqnexKautaa ompeeJIeHHIO 
BeJIM4HHa, He 3aBHCAULad OT CKOpOCTH 4aCTUIL V’. 

PpanuuHoe ycuiopue (1), ecm cuMTaTh TpaHMy HeNO_BHKHOM, MepexoguT 
B ycnopue Makcpesa. Kak yxxe orMeyasiocb, ycsiosue (1) npeymouaraer MrHo- 
BeHHOe OTPaxKeHWe BCeX MafaloujHyxX Ha CTeHKy uacTHI, ra3a. CyeqopaTesbHo, 
OTCYTCTBye€T MOTOK 4aCTHIL rasa yepes rpaHuity: 


(ug) = uy; w= —-\ vi dv. (2) 


M3 (2) MoxkHO onpegeimTb Bemmunny A, BxXO_AILyIO B ycslopue (1). 
Jia’ storo wafiqeM MOTOK uMcwIa “aCTHIL OT CTeHKH, YyMHOxKast (1) Ha v, u 
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‘MTerpupyst Mo oOvlacTH vu, > 0: 


too +00 
VY aie 9,0, 05) dv" = 
+00 +0 “Tay +co +00 
(i = rela jae UE a 
(1 )\ Vest (—v', vi, 01) dv’ eu \yaer| a Jaw. (3) 
Ilepelijem kK 2pyrumM mepemMeHHEIM: 
c=Vv—u=-v—U, U=u,—du. (4) 
Torya (2) 3anmuetcs Tak: 
| U7; = (), C1 =0,. (5) 
| Yunrpipas (4), (5), 3 (3) nonyau: 
i 00 +00 
i \ \\ + uw.) f* (+ Cy, Ce, €3) de = 
| +00 +00 
=(1—s) | VV eta) F (Aers 02509) de+ 
; Cio 
| vee co 
| +sA \ \\ @ +4, exp[— oe a |av. (6) 
| 0 —0o 


Pas3y1oxenue f 0 NoJMHOMaM Spmuta (cm. (*)) WaeT C TOUHOCTbIO JO «MOMeH- 
OB)» YeTBepTOrO NopsAKa: 


1 Pej C;e; 4 SijpCil jp 4. S;¢; 7 
a ee (7) 
ne; 
n Ge a 4 ( mc? 
= —,—~ exp] — —~—|, o= \ mf dv, ce = V 2/2 e= —\ de, 
fo (2m)? ¢3 P| | / e = Vihse, e / 


Pi = Pi — poy, p= 002, Pi = \ meicif de, 
Siik = | mozcycet dee Sit pay 
i 


Tlogcrapiaa (7) B (6) uw MpoBoya cooTBeTcTByIoIee HHTerpHpoBaHHe, M0- 
yu BbIpaxkeHHe Jia A. [IpuBeqeM HeKOTOPbIe TIPOMexKYTOUHbIe: HHTerpadibl: 


f aes +0 
\ \\ f= (Cy, Co, C3) de = 
. die 
i i 4 ae: on _— 2 2 2 
-{ i co: exp| al {i se pet [PirC? + Pov + PssC3] ae 
Seg [Syi03 i 3S 129002 + 3S333C1C2 ] eae ca Sih dt = 
> 1 
Tae ane \ 2) '29c3 + sesh ; (8) 
+00 ase) 1 
\ \\ Cif * (Er, C2, Cg) de meee oe 7 pu) (9) 
0 —co 


+00 +00 +00 +00 


\ \\ uv) exp [- eel dy’ = 2nct, \ \ exp Eel dv! =rh2 lec 3, fl 


Vimes B Buy (7), (8), (9), (10), nomyuum u3 (6). 


1 ( Ia oe DVS 
s [en +p \! ae (ag le 5 ay gS 


9'l2 Ce 3c? 


I 


sA 
(2n)'*me, cs (4 + 


a 


ze (uj) \ 
9) 2 Cy 


Takum o6pa30omM, rpaHuuHoe ycusoBue (1) c A, onpeqeTeHHEIM 
(11), H ABAeTCA KHHETHYCCKHM FPaHHYHbIM YCOBHeM BCI) 
yae HepaBHOMePpHO ABUKYyMeHCA TeNnNONpoOBOAAmMeH rpauH! 
Wbl Cc AKKOMOJaunen”. 

3. PaccMoTpHM yCJIOBMA, HaJlaraeMble Ha THAPOAMHaMMUeCKHe BeJIMUHHBI Y! 
goBuem (1). OXHHM H3 HHX ABJIAeTCA ycoBHe (2). J[pyrumu TpeOoBaHHaMH * 
6yAyT TpeOoBaHHA Ha TeMJIOBbIe MOTOKH S411, Sjo2, Sj33; OHH CBA3AHbI C Te? 


JIOMPOBOAHOCTbIO Ha rpaHHile ra3 — Teo. ITH rpaHHuHble YyCJIOBHA MOJYUMI 
yMHoxxad (1) Ha mc,c?de (i = 1, 2,3) M wnrerpupys mo o6sacTH uv, > 0. 
IIpopoqa BbIKIaqKH, aHaJIorMyHble mpeszbiayuum (cm. (7), (8), (9), (10 
MH yunTpipaa (4), (5), mosyuuM: | 
+00 +00 ; 3 | 
\ \\ mcsf+ (C1, Cg, C3) de = + oa Sin + reese a ath (i3 
0 ——< 
+o +0 
\ \\ mc,C2f + (= C1,Ce, Cs) de = —— Sjo2 + aiten (p Se Se st 2) ; (1; 
ee ete a hae rk papi pa Pali 
eee { c 1 
\ \\ meycsf* (AC, Cz, C3) de =+--5- Sigs + on (p i Sb srl OF be Pss) ; (4 
pee (0')? 
3 Aan te ne 6+ 
\ c? exp [ 22 | dv’ = 4xc$; (1. 
+00 +00 crassa 
n: Uz 
sag (ens i 6 Fey) 3 
N) cc exp | a dv 2xc8 ( 4 + a ) : (14 
+00 +00 
yest Us 
\ \\ C\C2 exp | roe dv’ = 2xc$ (1 te ey : (1) 


Yuurpipaa (12), (15), momyyaem rpanuuynoe ycuiopue mia S443: 


28 


Ce 
Sait = Cer {mAdnct a (Qn) (2p + 3pu)t ’ (1é 


“ 
Kak Mbl BHJHM, Ip Ugy~ Ce A MoxeT oOpaulatbca B GeckoHeuHocTb. Tak Kak 


HacToAMleH paOore Mbl Mperk je BCero CTpeMHMCA NOJIYYHTh TpaHH4HDIe ycnOBHA AIA JHHe! 
HbIX 3af[ad, TO OCCy>KJeHHE STOrO OOCTOATe/IbCTBa, CBASAHHOTO C HeJMHeLiHBIMH sanavatd 
Mbl MpOBeZeM B JaJIbHeHuem. 
** oO ] 

B nactosileh pa6ore Mbl paccMaTPHBaeM JIMLb Te rpaHH4HbIe ycs1ioBus, KOTOpHe HM 

1OT SHAYCHHE [A OAHOMEPHBIX 3afay, NpHYeM dyHKUNA pacnpegeteHHa uMecT BUY (7). 
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irae A omnpeyeeno B (11). Yuutsrasa (13), (16) a A4)7 (17) ana Syos A Sis. 
‘COOTBETCTBEHHO, HOJyuaem: t. 


2s 


U2 or 4 \ 
Sis = y—> [mA 2xc8 (1 ++ es) — Gay ( Pe. Pu ps) ; (19) 


rs Ss Us C, 4 

Si33 = ear { ma2ece(I ie a — ain? +> Pi + Pas ) > (20) 
\rae A onpegeneno B (11). Tak Kak ycnosua (19), (20) mo dopme copnagaror, 
TO B KayeCTBe HEH3BeCTHbIX, B COOTBETCTBHE C TpeOOBaHHeM OHOMepHOCTH, 
/MBI MOXKEM BBECTH Sjoo + Si33 aH S, = Sui *, Torga us (18), (19), (20) 


) Mia S, nomyuun: 


Ce 


2s U2 
— 6 ——— ’ 
3=3., {Sxcoma (1 +- i) sr4P+3ps1)}- (21) 


Ycnopus (2), (18) u (21), B KoTopom nooxKeHo U, =U,;=0, spasiotca 
TPpaHH4YHbIMH YCOBHAMH OOOOMeCHHOH FTuApOAHHAMUKH AA 
}OAHOMEePHHIX 3afay. CooTBeTcTByIOUlHe pe3syMbTaTbI } adoTb! (°) Mosy- 
}UaloTCA H3 Hallux, ecm B (2), (11), (21) nomoKNTA (uz), =0, ¢=1 U orF- 
Opocutp (18). 
4. Ilonyuum Tenepb JIMHeHHbIe TpaHHUHbIe yCJIOBHA JIA OMHOMePHbIX Teye- 
Huu. Tlyctb 
N=MNy+ An, u=uUu+Au, p=pot+Ap, ; 
Pir = (Pirlo HAPu, Sr = (Si)o + AS1, Stay = (Siit)o + ASii1, (22) 
Ts = {oT + To (1 —3)} + (1 — a) AT, 


rye wHekc 0 oTHOcHTCA K CTallHOHapHomy cocTosHHIo, a A—k MaJIbIM He- 
CTalHOHapHbIM BO3MyuieHHAM. B (22) nowoxHM WIA ONpejevIeHHOCTH 


U=90, (Pu)o=9, (Silo =9, (Silo =9, To = To. (23) 


Tlogctapasaa (22), (23) B (11), (18), (21) uw mpeneOperaa BesM4uHHaMH BTO- 
poro nopsy4Ka, NovlyyHM 


No , 1 ’ , a 

= (2n)'*(c, 1! a (l— 3) p ae 7 Py + Sait ? (24) 
' , , D SéSinaa* 95 
Sit 2B {sp' + Pi, — 9} =0, Suis 2o(e,)o (25) 

AS 
Si +B {40p + Pu—4on'}=0, Si= we (26) 

, An (seed Ap 2 bation Apu ae 2s 1 = a Pa 

al ea te one ast raen ing =p, iG B= >5—, Ga awe =f 21 29). 


Yenosua (2), (25), (26) aBimorcd PpaHHYHBIMH yYCJOBHAMU O006- 
IWe@HHOM aKYCTHUKH QA OMHOMEPHbIX 3afau4. 
| B s3akuiovenve mpunowy riyOoKy!0 OnarogapHocTb akay. H. H. Borosto- 
 Oopy 3a OOcyKeHHe pe3yJIbTAaTOB. 


MockoscKHit rocyapcTBeHHbI YHHBepCHTeT Iloctynmu.10 
um. M. B. JlomoHocopa 23 VI 1958 


UMTMPOBAHHAA JIMTEPATYPA 


1J. C. Maxwell, Phil. Trans. Roy. Soc. London, 170, 231 (1879). ? P. S. Ep 
stein, Phys. Rev., 23, 710 (1924). % H. Grad, Comm. Pure and Appl. Math., 2, Ne 4 
331 (1949). 4H. UW. OnvxoscxKu it, LAH, 118, Ne 3, 468 (1958). 


? 


* ApanorvuHbIM CBOHCTBOM O6JlaqaioT H ypaBHeHua O6oG6meHHOM rHposMHaMHKH (cM. (*)). 
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Jloknxaynn Axayemun nayx CCCP 
1958. Tom 123, Ns 2 


TEO®H3HKA 
A. ®. JIFOBIOK 


K FHAPOXJMHAMHYECKOMY TIPOFHO3Y BAPHYECKOLO 
MW KMHEMATHYECKOPO NOJIEM (KPATKOCPOUHbIN 
NPOrHO3 MOro/ibl) 


(ITpedcmaeaeno axademuxom B. B. Ilyaeiixunotm 27 V 1958) 


Mp OyzeM HCXOAWTb H3 OCHOBHOH CHCTeMbI YpaBHeHHl TH, pOMexaHHKH 
WM TePMOJMHAaMHKH HleaJbHOH >%KUAKOCTH B MpeqnosoKeHuu ayMaOaTHyecKorC 
mmpomecca. | 

O6osnHauHM uepes T, p TemmepaTypy H 1aBJleHHe aTMocepHoro BOsAyxa; U, V, 
W — KOMMOHeHTHI CKOpocTelt; g — yCKopeHue CHJIbI TAXKeECTH; 1 = 2w sin p — napa-~ 
Metp Kopvomuca, rye w— yruioBad CKOpOCTb BpallleHHA S3eMJIH, ~ — WIMpOTa: 
Mecta. B s0KaJIbHOH 3amaue Oyfem cunTaTb / = const. Kpome Toro, nojaraem 

Tie 
T’ =T—T>, rae To—MocTosHHad BemMuvHa (HampHmep, 273°); 3= Tr ; 
: 
OST, Nee +92; C= = RT», THe Po = 1000 MO uv R — ra30Baa NocTOSH-: 
0 v 

Han; A — TepMH¥eCKHH SKBHBaJICHT paOoTHl. 

CucTteMy ypaBHeHHH Halle 3aauH 3alMulem B Buje 


up — lv + Qe = — (9Qx + Ul, + Oly + WH) =F), 


vy + lu+ Q, = — (8Q, + uv, + vdy + WU) = Fo, (a) 
W + Qe = — [9 (Qz — £) + UWy + Vy + WW) = Fs, 
Qe + te + oy + we = + ar (uQ, + 0Q, + w(Q.— a= Fas 
9, +7" (u, + 0, +a.) = “Bo (u, + 0, + w.) — (wor + 09, + 09.) = Fy. (2)| 


OG6o3HauHM HavaJIbHble 3HayeHHA mpu t = 0 


0 0 0 0 0 

U= Uy Ua, 9 =O, OO. = o 

Cuctema (1) Mo>keT ObITb MIpHBeyeHa K HHTerpo-yudpepeHivasbHoOH myTeM 
PeWIeHHA €€ OTHOCHTEIbHO U, UV, W, Q, BbIpaxkad ux uepes F;. O6o3nauuM 3TH 
PpeleHHA, YOBJIETBOPAIOMIHe HavaJIbHbIM YCJIOBHAM, JIA OJHOPORHOM CHCTeMBI 
AucepeHiMaJIbHbIX ypaBHeHHH Yepe3 Wj, Vy, W;, Qy H ANA HeO_HOpoAHOH 
cucTeMbI (1) mpH HyJIeBbIX HaUaJIbHbIX 3HAYCHHAX YePeZ Ue, Vy, Wo, Qo 
(U = Uy + Ug, UV = 0, + V2, W=W+ 2, Q=Q14+ Q). 
Kak OfHOpofqHad, Tak HW HeOAHOPOAHaA CHCTeEMbI pelllaloTCA OMepallHOHHBIM | 
MeTOJOM C MpHMeHeHHeM mpeoOpasoBanni Jlansaca — Kapcona u @yppe ana- 
JOrH4HO (?). | 
Jina oWHOpoqHoH cucrempt (1) mpx z= 0 ycnosue w=O0 gaet Q,,=0, u,. 
HampwHMep, wa Q, Tora 


qi ciate \(3 (Q) at) battig 
=p iy OD, ash) dz'dx'dy’ , (3) 
=o Oat 
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+ deig%s lr Seno nes 
Gu = >- fs 2 =) elle aia ae — (8) 
Ry at YOR, one JER: am! ed core ); 


f —————__ ~ 
Bem | ae aE ie a | i V ma) 


Rile R2J¢ 


BE (x — 8 + (y'— 9)? + 2), RE (Kx) + (PF 2, 
av — a) + (y 9) 


(4) 


(5) 


) 0 0 0 
of, of —u,4+0,40,, 
(6) 
j2 ° 0 0 
oe) aaa Cc Q ae L(v, = Uy), op?) — i ae 


(3) MoKaspiBaeT, TO AA BHIYHCeHMA TOMA JaBseHHA Q, HeZoOcTaTOUHO 
MeTb HauaJIbHble JaHHble O JaBJICHHH 3a OWH CpOK, HeOOXOHMO elle HMeTb 
OMIOHEHTHI HavaJIbHbIX CKOpOcTeH. OHaKO MO2KHO MOJIYSHTb peleHHe, KOTOPOe 
\/ABHCeJIO Obl TOJIbKO OT HavaJIbHbIX Q H ee MpOMSBOAHBIX MO BpeMeHH. 

J\eicTBUTeIbHO, eCJIM H3 OAHOPOHOM cucTeMbI (1) HCKJIOUNTb BCe HeH3BeCcT- 


mo ( 1 0? awit dle Ge 0? 0? 0? 
Lote (+ (mea A) ara aes | Q= 0, me A= Ox? ae oy? “i 02? * 


Pemenue (7) BbINOHAeTCH paHee HCMOJIb30BaHHbIM cnocobom. Tlomyuaem 


0 0 : 
me wea V (BY) (ae ag ole OEY) + 


eR 
ue (Se KO.) A old lr |) ==. y) az] OX Ole. (8) 


0 
(e culeqyeT mpHHATb Q(x, y, —z) = 0 (x, thee 
Corsacuo (8) Jit MpeABbINHCJIeHHA OJ aBJIGeHHA HYy2KHO HMeTb JaHHbIe 


1HHBIMH O JlaBJIeHHH 3a YeTbIPe cpoKa. Pemenne (8) RaeT yKasaHve Ha pacmpo- 
paHeHve 3aTyXaloulHx KOsIeGaHHi CO 3BYKOBOM CKOPOCTbIO, YTO HaxOMHTCsi 
COOTBETCTBHH C (°). 

Ecsm JOmycTuTb, Yo — ~ 0 (uTO paBHocHJIbHO Op / Ot = 0), To (8) MoxKHO 


(MHCaTb Tax: 

+ 00 0 foe) t 

pa St de VSU Lt 2 (ej erarce — ae ros) tear 
: ¥ : (9) 


9TOM CJly¥ae HCTOPHA PasBUTHA CHHONTHYECKUX MPOeccoB YOCTATOUHO OCBe- 
‘aeTCcA J[aHHbIMM O TOvle aBJIeHHA MH erO MpOHsBOAHOM MO BpeMeHH HIM, HHaye 
[Bopa, JaHHbIMH O jaBJIeHHH 3a ABA cpoKa. Pemenne (9) (mpH Op | Ot = 0) 
-” nyTemM Obluio nomy4eHo C. JI. Co6onespi (°). 
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Heoyuopoyuad cucTema ypaBHeHunt (1) pemaercsa coBepllieHHoO aHaJlOruuHE 
cnoco6om. B uacrHocTu, Haliyem WIA Qe | 


co t—R,/c ————————— az 
= — a \§I \ fice a (EV ¢—9—(#) Ne 


—co 0 


ict Fut Fa (fe§ lV (=F —(B)) + 


+ [PF 1 (Fay — Fox) A oleV too (Sy a le 


PF aes Ai\? Pees 
— [°F 55 ARV (42)*) as feds dy de (J 


i] € U 
IIpu ycJIoBHAx = ~0, #0 B reocTpoduyeckoM MNpHOuIM2KeHHH, KOM 
4 4 ; 
“=> Qosn0 = me; Q,, MOuy4HM: 


ee) 


CON ue 
4 > ° ON Gp 5 , 
aihtwaop setae. oa 
—co 0 
p o2 o2 JD) A, B 
Bnet A’ = Sat ge H(A B)= Gay 


B npapot uactu (11) dyxHKuun Q Bxo_aT yaa MepemenHoro ¢. I[loatro 
papencTso Q = Q,; + Qo Mpu BBeyeHHH B Hero (11) aBaaeTcH uHTerpo-Auddhepe 
I[HaJIbHbIM YPaBHeEHHeM OTHOCHTeJIbHO Q. Pemienne fe MO2%KHO YMCJICHHO BBIII¢ 


HHTb «WWaraMM», MpHHHMas JIA Karxkjoro wara Q = Q (noqo6ubIM MyTb Of 
naran VW. A. Ku6enb Aid MHOH cucTeMpl (*)). 

PeuleHve HesimHeHHOK cuctempl (1), (2) MoxeT ObITb, IPH H3BeECTHbIX YCJIOBH 
BbINOJIHEHO H 6e3 MpHBeeHHA K HHTerpo-AuddepeHMaNbHOM, JIA vero ¢ 
CBOJMTCA K MOCJIEOBAaTeJIbHOCTH PeKYppeHTHbIX cucTem (}, 3, 7). [leppas cucte! 
copnajjaeT Cc OHOPONHOK (1); Bropaa c HeoqHopoyHol (1) nosy daeres TIpH 3aMe 
(PyHKWHH MpaBblx yacTeli HX HauvaJIbHbIMA 3Ha4UeCHHAMH. 

Pemenve (10) 41a nonynpoctpancTBa slerKO mowyuaeTca, Kak HU Aaa 
B MIpemoviIoxKeHuHn Qz| 2-9 = 0. TouHo 43 wiz) = 0 cenyer u3 (1) 


5 ¥ 
Qe = 8Ty5" nian 


{Torya mpu mpuspeyenuu K MHTerpo- nudpepennua sbHOlt cucTeme cyienyerT B (1 
3 Tip z2 = 0 cunTaTb u3BecTHO dyHkuHeli x, y, t, HB pewexHun (10) nosBH 
TOJIbKO JIHLUHee CJlaraemoe. Jlauiee pellieHve BbINOJIHAeTCA «iaramMu». M3mene 


onpeyess10Tca 43 (2). 
| 


Mockosckui rocyyapcTBeHHbIit yHUBepcuTeT Tloctynuao 
a uM. M. B. Jlomonocopa 14 V 1958 | 


UMTMPOBAHHAA JIMTEPATYPA 


1U. T. Bédevadt, Zs. angew. Math. u. Mech., 20, H.5 (1940), 2 E. M. JL) 
pHwuman, A. O. ILw 6wk, LAH, 111, Ne 1 (1956). 3 ‘A. O. 110610 k,Tp. Jlennt 
rufpoMeteopoy. uHcT., B. 5—6 (1956). *U. A. Ku6eunb, Brenenue s THAPORHHAMI 
CKHe MeTObI KpaTKocpounoro mporuosa morogp, M., 1957. 5 A. M. O6yxos, Mss. 
CCCP, cep. reorp. u reocbus., Ne 4 (1949). *®C. Jl. Co6one B, - Usp. AH CCCP, 9 
mMatem., 18, Ne | (1954). @ A. ®. JLw6wk, Becru. MIY, Ne 4 (1957). 
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Horuans Ankagqemunu nayx CCCP 
1958. Tom 123, Ni 


TPEO®H3HKA 


E. B. MACKOBCKAA-PECEHKOBA 


0 HEKOTOPDbIX ONTHYECKHX CBOHCTBAX ATMOC®EPDI 
JIMBHUCKOM NMYCTbIHM 


(ITpedcmaeaeno akademuxom B. IT. Pecenxoeoim 12 VII 1958) 


| B OKTAOpe — HOAOpe 1957 r. MHOoI0 HM MOMMH COTpYAHUKaMH B CBA3H C Mpo- 
yamMoH MexyHapogHoro reopu3uyeckoro rosa MpousBOqMMCch HaOMOLeHHA 
| Erunetckom palione OAP. Hauta skcnequuua Oita pacnooxKena B JIuBulicKon 
lycTbIHe 1oxKHee Acyana (9 = 23° 59’, y = 32° 52’) Ha paccrosuum 1 KM OT 
|. Hua 4 mpumepHo wa paccrosuuu 200 km K 3anaqy or Kpacnoro mopa. 

| Bio ycTanoBeHo, 4To onmTH4ecKHe cBolicTBa aTMOctbepbl BeCbMa ycToliuu- 
51 B O- HW MocmemouyAeHHble Yacbl; TEM He MeHee 9Ta YCTOMUYMBOCTb Hapyillamacb 
TeYeHHe HECKOJIbKUX YaCOB OKOJIO MOYAHA, MOcme yero aTMoctepa Aemamacb 
Jollee MpO3payHOH, 4YeM JO NOMYAHA, UTO HaOMOMaeTCA BeCbMa PeNKO B YcJO- 
lax CCCP. OxosocomHeuHblit Opeol yMeHbUaJICA B MOcMeMOMyAeHHble Yacbl M0 


0 O2MHaKOBOH. BecbMa BepOATHO, YTO MpHuMHOH 93TOrO ABJIAeTCA CMeHa 
‘eTpa BOoee BbICOKHX COAX aTMOCtepbl; HallpHMep, ecu Obl B YyTpeH- 


a), a Mocje MowyoHA c 3amaga (c Caxapbl), TO, BepoaTHO, HaOw1Ofasacb Ob! 
(Ka3aHHad CMeHa Mpo3payuHocTu aTmocdeppl. BaarogqapaA OombuIoH ycTOHUMBO- 
ITH aTMocdepbl OyrepoBekasd NpAMas (orapudm comHeYHOH pawvalluu B PYHK- 
MMM aTMOctpepHOH MaccbI) OCTaBalaCb HeEBO3MYIeHHOH JO OOuIbIIMX aTMocdep- 


_4 Armocdepa B MecTe HaOI02eHHH B Oe306a4Hble AHH OGNaala BecbMa OOJIb- 
\gOH OMHOPOAHOCTbIO B OMNTH%eCCKOM OTHOUIeCHHH. B KayecTBe IpHMepa IIpH- 
beleH puc. 1, m300paxkalomMH Be HHAMKaTpHcbl pacceAHHA, MOJyYeHHbIe 
25 X Ha OCHOBaHHU HaGIOMeHHH ApKOCTH HeOa BAOMb BCero aJIbMyKaHTapata 
LomHila pu ero 3eHHTHOM paccTosHuH z = 74°. KpectukamH 0003Ha¥eHBI 
jaO10eHua HampaBo oT CovHIla, TOUKaMH —HaseBo OT Hero. BudHo, 
lito 06@ MHAMKaTpHCbl MOUTH He OTMYAIOTCA Apyr OT Apyra. 

_ Menkasa aTmociepHas Mblb MOUTH OTCYTCTBOBAaIa, BlaxKHOCTb Obisa HEOOJb- 
'|Wad H, BEpOATHO BCeACTBHe STOTO, MOUTH Kaxk {bl Beyep MpH 3axoe COMMA 


HA BIMANO Ha MOJAPH3AaWHOHHbIe cCBOHCTBa aTMOocdepbl. Oxka3bIBaJl0cb, 
TO cTeleHb MOMApH3alluu DHeBHOrO HeOa BCerga Moce NOYAHA Oowee 351coKa, 
jaem Jo nonyqua. Ha sto xe ABMeHHe yKa3al Takxe Toddmelictep (*) Mua 3a- 
|daqHoH skBaTOpHaibHoH AdpuKu. 

[lonapuH3alua, KOTOpad ABJIAeTCH BECbMa UYBCTBUTCIbHDIM yKasaTeseM I10- 
)CTOAHCTBa ONTHYECKHX CBOHCTB aTMOCHephl, OMpeleMAMACh MHOIO MO BesMUMHE 
 HalpaBsIeHH1O pH MOMoulM ONMcaHHOrO B (?) BusyabHOro coTOMerpa, cHaO- 
‘KeHHOFO 2K@/ITbIM WIOTTOBCKHM (pHbTpOM H TOApongom. Tpumenssica cnoco6 
1B. [. ®ecenkosa (3, *), KoTOpbIit 3aKmioyaeTCA B TOM, YTO H3MepHeTCA APKOCT 
)Kakoli-1u60 TouKH HeOa Yepe3s MOMAPOUA MpH Tpex ero MOMO*KeHHAX, PaBHOOT- 
CTOAIMUX OHO OT Apyroro va 60°. Cremenb noApH3alun P ompesemsaetca m0 
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cbopmyure 


p — 2V Bi (Bi — Bs) + Bs (Bs — Bs) + Bs (Bs — Bs) (1 
By, + Bz + Bs ; 


Yrou & MEKLY WIOCKOCTHIO KONe6aHHH HaOmOaeMOl TOUKH HeOa H MIOCKOCTHE 
MpOnycKaHHA MOApPOHa Mp MepBOM ero MOMORKeHHH HaXOZUTcCA NO GopmMys 
Q Bz — Bs 
B26 3 oan (2 
re By, B,, B; — apxocta Ha6smoxaemoi TOuKH HeOa Ip TpeX yKa3aHHbIX NO 
JIOWKEHHAX NOMApPOUA. 

CreneHb NOIApH3alluH JOcTHTasia BeCbMa 3Ha¥HTeIbHbIX BeJIMYHH. Puc. | 

IIpeAcTaBAeT CTeNeHb NOMAPH3alMH HeOa B 3eHHTe 22 XI mMpH 3eCHHTHBIX pac 

cTosHuax Conna oT 85°32’ ytpom u go 91°31 
x BeyepoM. Kak BHJHO, CTeleHb NOJAPH3allHt 
nocae MOTYAHA Opiwia Gombe, YeM JO NOMYTHA 
H, MpOOxKad BO3pAacTaTb, NOWWIa HeNOcpecT 
BeHHO Mocvle 3axoja Conmnua fo 80%. 

Puc. 3 mpeacTaBaeT xO CTeNeHH NOIApPH3a 
UHH Ha aJIbMyKaHTapaTe CojHWa Ha YIJIOBON 
pacctosHuH yo Connya 9 = 90° B dyHKUHE 
aTMOcepHOH Maccbl B HalpaBJIeHHH Ha Coun 
ie m, HaO6togenHpit 16 XI or z = 87°2’ YTpon 


Se ee 


Puce. 4 Puce. 2 
| 
Hu j0 87°34’ Beuepom. B 9sTOT Jenb CTeNeHb NOMAPH3aHH Nocse NOY THA a 
Oblia Gombile, YeEM WO MONYAHA, WocTuraia77% uw yepxKuBaslacb NOcTOAHHO! 
MIpH H3MeHeHHH BBICOTHI Covina. | 
B cayyae pacceaHHA cBeTa NepBoro NopsAKa HallpaBseHHe MIOCKOCTH KC} 


e6aHHh MOJXKHO ObITh NepNeHAHKYJIAPHO MiocKocTH 3peHua. Yrou P Mex 


MJIOCKOCTbIO KOMeOaHHH JIA TOUeK Ha aJIbMYKaHTapate CouHua u coorsererBy; 
1OINMMM _BePTHKaJIOM MOXKeT ObITb BEIYHCIeH MO cdbopmyie | 


sin8 = ctgztg é ' (3) 
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Ha6mofaempt B ycnoBuax JluBniicKoli myctBIAH yrou B JOBONbHO xoOpouio 
-Orvlacyercs C MOyuaembiIM 10 opmyvte (3). Ha puc. 4 mpezctaBnen stor yron 
‘3 Touke HeOa, Haxojsamelica Ha allbMyKaHTapate Comnta Ha 9=90° B dyHKunn 


0" x 


16 XI 


IO 60 70 2 60 50 90 


| Puc. 4 


>OOTBETCTBeHHO 16 uw 22 XI B AONONyeHHbIe (TOUKH) H MOCMeNOMyAeHHbIE 
‘KpecTHKH) yacbl. Kpupas, ornocsimasca K 22 XI, H BepxHaAA KpMBas, OTHOCA- 
masaca K16 XI, mpegzctaBnsioT yron 8, BEIYMCeHHEIi mo dopmyste (3). Kak 
BugHo, 16 XI yo nonyaHA MpH KOsdpuuNeHTe MpospayHocTu p = 0,85 coxpa- 
AAeTCA MOCTOAHHOe pa3JIH4He OPHEHTHPOBKH MIOCKOCTH KOeOaHHi Cc TeopeTH- 
HeckoH (okoo 2°). Tlocae nomyaHa npu p = 0,89 yrom 8 copnagaer c Teope- 
tHuecKHM B lipefeiax morpellHocTH. 


Tlocrymuo 
12 VII 1958 


UHTHPOBAHHAA JIATEPAT YPA 


1 KeH.o fi m.eis ter, Astr. Nathir., 283; He E4956), 24E. B. Tiack one ka a-P.e 
2eHKOBa, Uccnegopanne paccesHHa cBeTa B 3emMHOli aTMocdepe, M3n. AH CCCP, 1957. 
PB. I. ®eceukos, Actp. xypH., 12, Ne 4 (1935). 410. H. Jinnc kui, Tp. Toc. 
I acTp. wHcT. uM. II. K. Urepx6epra, 22 (1953). 
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JIloxnann Axagemuu Hayrk CCCP 
1958. Tom 123, Ne 2 


TEXHHYECKAA PH3HKA 


Axagemuk B. JI. KY3HELLOB, A. H. JIOCKYTOB u C. H. MABJIOBA 
K BOMPOCY O HAKJIENME METAJIWJIOB NPH PE3SAHHW CO CMA3KOK 


Pa6otramu IT. A. PeOungepa c corpyaquukamu (') w pala Apyrux uccmejoBa- 
rene (7) OblI0 MOKa3aHO, 4YTO BBeeHHe B OKPYKalOWLly!O Cpey MOBepXHOCTHO- 
AKTHBHbIX BellecTB oOeruaeT AepopMupoBaHHe HU paspYyLleHHe TBepAbIX Ted. 
O6neryeHne epopMupoBaHHA MO BO3LeHCTBHEM MOBepXHOCTHO-aKTHBHbIX Be- 
ulecTB HaGslOaeTcA He TOKO Mpu pacTaxeHHH (1), HO H MpH Ooee CIOXKHBIX 
mpolleccax, KaK HampuMep, mpH oOpaborKe pe3aHvem (3, *) H JaBmenuem (?). 

B HacTosujee BDCMA MOXKHO FOBOPHTb O TOM, YTO pH pacTA*KeHHH B MpHcyT- 
CTBHH MOBepXHOCTHO-aKTHBHbIX BelleCTB YBCJIMYMBaeTCA CKOPOCTb TeYeHHA MIP 
MOCTOAHHOM Harpy3Ke, YBEIHYHBaeTCA YHCMO MayeK CKO/bKeHHA H YCKOPAeTCS 
pasppB. IIpa oOpa6orKe MeTasJIOB JaBsIeHHeM 3aMeTHO YMeHbIMaeTCA CHIME 
BOJIOUCHUA, YBEIMUMBAaeTCA cTeMeHb OOxKaTHA. IIpH O6paboTKe MeTaJJIOB pe3a; 
HHeM HaOsONaeTCA YMCHbIIcHHe YCHIMH pe3aHHA MU 3Ha4HTe/IbHOe YJYUMIeHHE 
KavecTBa OOpaOoTaHHOH MoBepxHocTH. OgnakO HMYerO OMpeleeHHOFO HeJIb3s 
CKa3aTb O HakJlenle * BO BCex 9THX Mpolleccax BOOOLLe H IPH pe3aHHH B YaCTHOCTH 

B paoore T. 10. JIsoSumopon (°) yKa3biBaeTca, YTO Hakslen Mp MepHosuye: 
KOM ePopMHpOBaHHH B MOBepXHOCTHO-aKTHBHOH cpesle BbIIe, YeM pH Aecop! 
MHpPOBaHHH B HeakTHBHOH cpese. Ilo muenntio II. A. PeOungepa (*) u T. VW. Enw 
cbanopa (°) aHaJIOrM4HoOe ABMeHHe JOMKHO HaGOfaTbCA UM MPH PeSaHHH MeTat 
aos. B. A. ApumiHos (*) yrBepxaaeT OOpaTHOe. OO 2TOM *e CBUACTEIbCTBYe 
pa6ota H. A. IInereneson, JI. A. UWpeituepa u II. A. PeOungepa. Monpirx 
pellMTb 9TOT BOMPOC SKCIepHMeHTa/IbHO MpeAIPHHHMallacb TOJbKO B 9TO 
mocneqHeHt padote (%). 

B WaHHOH pa6ore MbI MOMbITaIHCb OKOHYATEIbHO PelIMTb 3JTOT BOMPOC. 

M3yuenne Haksiena, Kak 4 B paOore(®), mpoBoqMocb NyTeM H3MepeHHA ae 
pOTBepAOcTH MO MIOCKOMY AHY JIYHOK, BbICBepJICHHbIX C Ppa3JIMYHbIMH CMa3KaM 
cnellWaJIbHbIM MepOuHbIM CBepJIOM u3 cTamH P18. 

UccneqopaHua MpOBOAMHcb Ha JaTYHU, Mequ, aJIOMHHHH, WMHKe HU KayMut 
€ PpacTBOpaMU CTeapHHOBOH KHCJIOTHI B Ba3e/IMHOBOM Mace HM OJleaTa HaTpH! 
B JMCTHJIJIM pOBaHHOH BOJe pH CKOpOcTH BpauleHus cBepsia 450 06/MuH; Ha WaTY 
HH, MeM MW aJIOMMHHH —C pacTBOpaMH OJIeHHOBOH WU CTeapHHOBOH KUCJG 
B OYMICHHOM MHHepaJIbHOM MaCJle HM TOTyORe. B 3TOM CTy4"ae CKOPOCTb Bpalle 
HMA CBepja Onlla paBHa 8 06/muH. CBepseHue MpoBoqumoch MmpH CBOGOAHC! 
moqaye C NOCTOAHHOM Harpy3KoOH Ha cBepno. M3mepeHue muKpoTBepyocTu mpc 
BOAMNOCb Ha mpuOope TIMT-3 co cieqyiomuma Harpy3kaMH Ha HMHeHTOP 
jaTyHb Hw Meqb 50 T, antommnuit uw unk 201 uw xagmuit 10. Pny6Ouna ayno 
He MIpeBbIllala 2 MM, YTO JaBasl0 BO3MOXKHOCTb 3aMepATb MUKPOTBEPAOCTh cpas 
*KEe NOCME CBEPJICHHA, T. €. He NOABepraTb OOpa3llbl MpoMexkyTOYHOH OOpad6oTKé 

Pe3ybTaTbl ONbITOB NpHBeeHbI B TaGn. 1—4. B traGa. | npuBeseHbt 3Ha4é 
HHA MAKPOTBepAOCTH NOBepXHOCTeH MOCIE CBEp/JICHHA B pacTBOpaXx CTeapH HOBO! 
KHCJIOTbI B Ba3eJIMHOBOM MacJle co cKopocTb10 450 06/mun. Kaxxyoe oTaebHa 
3HaYeHHe, MpHBeeHHoe B TaOHUe, ABJAeTCA cpeqHum u3 20—40 usmepennit 
CpequAa KBadpaTu4uHad OmMOKa u3MepeHuH He npeBprulaeT 5%. | 
‘a Ws qanupix Ta6.1. | cneqyer, uro Ha WaTYHU, Mequ u aIOMHHNH Hao Aaerec: 
oueHb C1a0ad TCHACHIMA K MOBbILICHH1O MAKPOTBepJOCTH C yBeM4YeHHeM KOHILEH 


* 
Tloq HakseNOM MbI HMeeM B BUY yBemMYeHHe TBepsOCTH 3a cueT RecbopMauun. 
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TaoOuaunua 1 


MHKpoTBepAOCTb Ha JIYHOK, BbICBePJICHHBIX B PpacTBOpaX CTeapHHOBO! KHCJOTEI 
B Ba3CJIMHOBOM Macvie (KT /MM?) 


KonueHTpauHaA CTeapHHOBOH KHCIOTHI, % 


Metas 
0,00 | 0,10 0,20 0, 0 0,75 | 1,00 1,25 | 1,50 
JlatyHp 139 140 | 146 142 | 143 | 142 — 146 
Mezp 90 91 99 95°) 96 98 99 
AmomuHuli 50,3 00,6 | 54,0 | 50,5 | 54,0 | 51,6 | 51,7 51,6 
MT | LlwHK 39,4 39,0 | 37,0 | 38,0 | 37,4 | 39,4 | 36,7 37,2 
Kamut 20,5 19,,74.20;2 | 19,9} 19,2. | 24,4 |-49,9 20,9 


palluH cTreapHHoBOH KHCJOTHI. PasHulla M@eKY KpaHHHMH 3Ha4YeHHAMH JIA 
aTYHH COCTaBJIAeT OKOO 5%, WIA MeqH OKOIO 10%, a QA aIOMHHUA WpHMep- 
#0 3%. Ec xe B3ATb cpelHee 

BHaueHHe, TO OTKJIOHEHHE OT- Ta6Oauua 2 
\MI@JIbHbIX TOUeK He BbIXOJHT 3a 
pedeibl ommmO0K H3MepeHHH. 
_ Ee MeHbiuee BIMAHHE To- 
{B€PXHOCTHO-aKTHBHBIX BeLLeCTB Konneurparua-onecta macndnn ee 
a YIMPOUHeHHe MeTAaIJIOB OBWIO yoann 
TIOJIY4eHO IIpH CBepJICHHH B pac- 0,00 | 0,40 | 0,20 | 0,50 | 4,00 | 4,50 
yiTBOpaX OJleaTa HaTPpHA B Juc- 
THJIJIHPOBaHHOH Bose (Tabu. 2). 


MuxkpotBepyocTbh Mocle CBepJIeHHA B pacTBOpax OvleaTa 
HaTpHA B JMCTHJIJIMpOBaHHOH Bose (KI /MM?) 


JIatyHp (144 |146 [142 |140 {142 145 


Meypb 92 95 94 94 94 96 
gooey TeHACHIMA K CHHKCHHIO A momunui] 57 |— | 56 |56 | 54 | 53 
y(MHKpOTBepOcTH, e€Ba BbIXO- [lank 40,4, 42,0} 40,7} 40,6) — 40,8 
wIanat 3a Mpesetbl oum6oK Kaamnit ZOO 20,3) 21,3) 20,3} 21,6 


wM3MepeHHa, HaOwoqaeTca WA 

/aJIIOMHHH A. 

TakuM 06pa3oM, MIpH CBepJIeHHM JIaTYHM, MeJH, aJIIOMHHHA, WHHKa HW KaMHA 
B pacTBopax CTeapHHOBOH KUCJIOTbI pasIMUHbIX KOHIeHTpallul B Ba3eJIHHOBOM 
‘mMacule WH O/leaTa HaTpHA B AMCTHAMMpOBaHHOH Boe co cKOpOcTbiO 450 06/mMuH 
|oKa3al0cb, UlO MIpHCYyTCTBHe B CMa3Ke MOBepXHOCTHO-aKTHBHBIX BelecTB IpakTH- 
,UeCKH He OTpaxkaeTCH Ha YMpOuHeHHH MeTaJWIOB. 

| Ta6Oauna 3 


MuxpotpepfocTb Mocsle cBepJIeHHA B pacTBOpax OvleWHOBOHM (a) H CTeapHHOBO (6) KHCJIOT 
B OUHILCHHOM MHHepaJibHoM Macyie (KI/MM?) 


KonueHTpauHA KUCJIOT, % 


Pieeain 0,00 0,10 0,20 0,50 1,00 1,50 


a 6 a 6 a 6 a | 6 a 6 o |o 


' JlaTyHb Mion |i spay || aS |) aN | SIO | 175 alizkays \|ealifay }) AKGH |] HU7p5) 
i) Men {ASN TAS NATS. 418 ITSP ees (118 1.118 4275) | 128 118 |118 
» Amtomunnli| 36 36 36 36 36 36 36 37 38 37 Bi; ae 


Kak MOxKHO BHJeTb 43 TaOm. 3 Hu 4, aHaOrHYHble pe3yJIbTaTb!l MOMYYCHbI 
M IIpH CBepJIeHHH CO CKOPOCTbIO BpallleHHA CBepiJa 8 o6/muu. IIpu cBepJeHHH 
jlaTyHu, Mev HM aJIIOMHHUA C pacTBOPaMM OeMHOBOH M CTeapHHOBOM KUCJOT 
B OUHILCHHOM MHHepaJIbHOM MacuJle (TaOu. 3) TBepAOCTh AHa JIYHOK OKasaJlaCb 
| oluHakopoli Wid Bcex KOHMeHTpauul. IIpu cBepsenuu 3TAX Ke MaTepHaJOB 
| c pacTBopamu oOJleHHOBOH HM CTeapHHOBOHM KHCJIOT B TOMYOUe (ra61. 4) MOxKHO 
| OTMeTHTb c1aGYIO TeHACHI{HIO K MOBBILIeHHIO TBEPAOCTH C yBe/JMYeHHeM COsep- 
| 2KaHHS MOBepXHOCTHO-aKTHBHBIX BeleCTB B H€aKTHBHOM paCTBOpHTede. 


} 5 3axas 1015 ie 


Ta6Oauma 4| 


MuxportBepzocTb mocsie CcBepJIeHHA B pacTBopax omeuHoBoli (a) H CTeapHHOBOH (6) KHC.1¢ 


B Tosyoue (KI /MM?) | 


’Kounentpauna KkucsoT, mM/a | 
0 0,2 0,5 1,0 2 5 16 160 
Meta : 
a 6 a 6 a 6 a 6 a’ | 6 a 6 a 6 a 6. 
JlaTyHb — 1450 (£50 |153 |165 \157 |175 153 165. 461: |170 157 1170 [464 1165 |165|17) 
Meyb 107 \107 |144 |116°|112 |142 114 1418 |407 [418 |407 |118 |407 148 |4114)1 4 
AsmoMnvHHi 42.) 42 | 42 | 43 | 41 1.44 | 41] 44 | 42 | 45 | 43 | 46 | 42 | 46 | 43) 4 


TakuM 06pa30M, HccJlelOBaHHe 3aBHCHMOCTH HakJlela MOBepXHOCTH OT KOE 
“leHTpalun COepxKalluXcA B CMa3Ke MOBePXHOCTHO-aKTHBHBIX BeleCTB Np 
‘CBepJICHHH MOKa3aJIO, YTO OH JIHOO He MEHsAeTCA BOBCEe (IMHK, KaqMMH — Tad. | 
Melb, UMHK, KaqmMuli — Ta6. 2, MaTyHb, Melb, asioMHHHH — Tads. 3), HG 
Ke OUCHb Ca6O yBeIMUMBaeTCA C pOCTOM KOHIeHTpalluH. Camoe OOJIbLUC 
BAIMAHHe OKA3aIH PACTBOPbI CTeEaPpHHOBOH KHCJOTHI B TOTyONe (TadI. 4); B ITO: 
clyyae HaGslolalocb yBeM4eHHe TBepfocTH MpHMepHO Ha 15%. B octaJIbHbs 
“Ke clyuaaX YBeMYeHHe TBepfocTH He MpeBpluuaeT O—10%. YMenbIeHH: 
TBEPMOCTH, Takxke JOBOJIbHO cla6oe (Bcero Ha 7%), HaOmtofalocb TOMbK 
Ip CBepseHHH aJIIOMHHHA C paCTBOpaMH OsleaTa HAaTPHA B AMCTHIJIMPOBaHHO 
Boge (ra6. 2). CusibHOrO CHH2Ke€HHA TBepOCTH He HaOJIOJalOCcb HH B OHO 
cyuae. | 

Pe3ysIbTaTbl HallMX OMbITOB HaXOJATCA B XOPOIWeCM COOTBETCTBHH C BbIBOJIé 
MH, CelaHHbimMu C. 9. Belinepom (*°), m0 ZaHHbIM KOTOpOrO TOMMHAa TWacth 
(PHIM pOBaHHBIX C10eB COCTaBIAeT BeMMUNHY NopsasKa 0,1—0,2 uv. SGuaunt, o6n2 
PY2KUTb 3TOT COM MOXKHO TOJbKO B TOM Culyyae, CCIM eFO BeJIMUHHAa CpaBHu! 
C BeIMYHHOH H3y4aeMOrO BbIOPaHHbIM MeTOOM cJiod- Ilpu u3yyeHHH Hakuel 
MeTOJOM MUKpOTBepOCTH MHHHMaJIbHad TyIyOHHa MpOHHKHOBeCHHA HHCHTO! 
B HallHX OMbITaX COCTaBJIAJIa TIpHMepHO 3, a B pa6oTe (*) MeHsacb oT |, 
yo 3, T. e. B AyULIeM cryuae Obiia MOUTH B 10 pas OobLIe BeEHYMHbI MWiacr 
(buuMpoBaHHoro cJlox. KoHeyHO, B TaKOM cJlyyae OOHApyXKUTb Oca6/eHHb! 
CoH, MO-BUMMOMY, H€BO3MOXKHO. 


Iloctynuaio 
17 VII 1958 
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eSC gy HUT sfokrage Anagemun Hayk CCCP, 
SECCTEON Stan: 1958. Tom 123, Ni 2 Mays 


aw, ’ * 
er Tek 


Mely] C Savacalt fh vind i ( 
sare | ) 


; , os TEXHHYECKAA SH3HKA 


er A. HW. @1OPCTEHBEPr 


M3MEPEHHE MOJIHOrO COMPOTUBJIEHHA MW MACTOTBI 
NPM MOMOLIM CABOEHHOPO @A30BPAIIATE JI 


i) (1 pedcmaeaeno akademukom C. A. Bexwunckum 10 VII 1958) 


| eo ene nyseairy yKa3atesiA MO3BOJIAeT CyeCTBeEHHO ympo- 
| Segoe poluecc YpaBHOBelUMBaHHA MOCTOBbIX CXeM TMepeMeHHOrO 
x4 SS ; ee CUMWOrpapHyeckhe CXeMbI, NpeHasHayeHHble JWI H3MepeHHsl 
apo BOrO yrsla KOMIVJI€KCHOrO COMpoTHBJIeHHA (4-$), He NOJHOCTBK) 
YROBNETBOPAOT TpeOoBaHHAM MpakTAKH — MpaMomy oTcueTy W3MepAeMBIX Tapa- 
METPOB IPH TOWHOCTH M3MepeHHA nopayka +(1-+2)% nu +(1+2)° B ; 

‘Ta30HE 3BYKOBbIX H HH3KHX payMouacToT. oan nis 


H3m €p 


ho Fo 


Puce. 4 Puc. 2 


Hwxe onucpiBaetcs ocunuiorpadnueckan cxeMa, COCTOAIMad H3 Byx a3o- 
jepamatesiei c OOMMM BXOJOM (puc. 1), OTBeuaIOLad MOCTaBJICHHBIM TpeOoBaHHaM. 
1B pepxnem dasoppamatene AOST cosyaerca cApur (pas 90° MexK]y BXOJHbIM 
qanpaxenuem AB x Bpixogupim OF (Ry = Ro; 1/0Co = Re). Vismenaa o6pa3- 
{aopoe conpotuBvienne Ry, MOXKHO MoyYNTb cABHr YU° TakxKe Mex/y OB u AB. 
(Torga Ha skKpaHe oclunMJorpada SJisIMIIC MpeBpalHTCA B NPsAMY!O JIMHHIO. BextTop- 
‘nas MarpaMMa MOKa3blBaeT, YTO MOJYJIb HeH3BECTHOFO COMPOTHBJICHHA Ze == Ian 
fa ero (ascBbit yroul gy = 2a, re «— OCTpbI yrou, o6pas0BaHHbIM OCIA JIJIO- 
irpammoli H POPH3OHTAJIbHBIM HalipaBJieHveM Jiyua. 
| B nomnoxweHHH «peryJMpOBKa» YypaBHHBaloT UYBCTBHTCJIBHOCTb oclussorpada 
|B TOPH3OHTAJIbHOM H BepTHKaJIbHOM HanpaBJIeHHAX M (asoBble CUBHTH, CO3AaBaeMbIe 
YCHJHTeIAMH, MOJy4Yad CBeTALLYIOCA MpsMYyIO JIHHHIO MOA YrvioM 45° K JIMHHH 
TOPH3OHTaJIbHOrO CMeLeHHA Jiyua. 

Betsb R3;— R, MpHBOAMT MNOTeHWHasl TOUKH O x MOTeHIMasly 3eMJIM, 
lycTpaHaa yTeuKy wepes €MKOCTb ocuussorpad — semis. Bmecto R,— Roi 
Rz— Ry .MOXHO HCMOJIb30BaTb audcdepenuvaibybit Apocceiib (°). 

OjHOSeMeHTHOE ypaBHOBelMBaHHe, MpAMOH OTCUET Z,y W x, HarsAQHOCTb 
HW YHHBeEpCabHOCTb CX€MbI eJaloT lelecooOpasHbIM pA mpuMenennii (1°—1?). 
: 5* 205 


iIpu paOore Ha yacrorax BbIile mpHMepHo 5—10kry wi np Z,, MpeBb 
warouyux 5—10 kom, ocuHiorpap BKJUOUaIOT Yepes KaTOAHble MOBTOPHTeJIE 

OnpeyeviuM HavOo/bUIy!IO YYBCTBHTeJIbHOCTb CX€MbI K H3MeHeHHIO Moya Z, 
OG6os3nauum Ugg = j-2U; Ugo = Uog = jU. Upene6perax wyHTHpyrouluM But 
AHMeM OCcIHIOrpada, NOJyYHM 


Uor =U; (3 

a j-2 : - 

Cpe ee (2 
Ry + Z,¢ # 


Ilyct) Z—s3nHaueHve Mogyna Z, npn Ry» =|Z,|; Z-+ AZ — peanpuc 
sHaueHHe MOsyJIA. Cormacuo (2) mpx Masiom AZ umeem 


7 j-2U A Zel? } 
ee ee eee 
Ry + Ze! LST eo! 
pu Rp = Z nonyuam 
(Of PZ oo ith é 
Uop = Utg> —Ia yz ° ( 
COS sy / 
Tlepexoyt K MPHOBeHHbIM 3Ha4eHHAM, HMeeM 
‘ : YU jb 1 
Uor = Usinot; Uoz = U tgs sinof —> — — cos of 
cos? oy 
O6o3sHauan Uor uepes x u Uop uepe3 y, Nowy4uM 
| 
a Onn Uh V/ x P| 
P= igs a 7 © 1— Fr: 4 
cos? > 
Wpu AZ = 0 ocuusorpamMa mpsaMovIMHeHa | 
ae eg 
y=ig +. ( 
pu AZ=£0 Bugen saunc. Masad ocb avuIMMca BbIpPaxkKaeTCA paBeHCrBe 
1 
Ue Teves ( 
US ae 
Di 


Tloycrasus (6) B (4) HM mpeneOperad BesHuHHOH nopayqKka (AZ/Z)? 1 


CpaBHeHHo C eJ\MHuILel, HMeeM 


o5 2S 


? 
Eng ee oat 
J\iuHa Maslow ocH 3JuIMMca paBHa 


AZ j i. 1 AZ di 
Nee ig Aen ee ee Gy 


Z ® 
COS Dy 
nna Ooo OCH auWIMTICa COcTaBIaeT 
pita 
1 
Vi OA 1+ ig? = 2U —. 
COSion 
M13 (7) u (8) nomyuaem 
AZ _of 
ae je 


{Ipn ¢ = 1000 mM (pactanyrTe 3a mpesesmbl skpaHa Summmc), cura, q4 
HaOOJaTeIb 3aMeyaeT pacilMpeHwe TOHKOM cBeTsuelica MHHH Ha 0,2 mM 
nonyuaem AZ/Z=--0,04%. pa ucnom30paHHu «MeToja BUIKH», pa6ors 
¢ 5-{IOHMOBbIM OclMJIOrpatbom, (bakTHYecKH HMeem AZ / Z ~ +. (0,01 + 6.02) 4 

Ha yacrorax BHJIOTh JOS Kr, Wid Z, B mpegenax 50 om — 50 kom B OOBIUHE 
JaOopaTopublx yCJIOBHAX Obla TNomyyeHa TOUHOCTe H3MepeHHa + 1 | 
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tt (1,5-+ 2)°. Ha uactore 150 kr, npn Z, nopsyKka | KomM-- 2% u—- (2+ 2,5)°. 
Ip oco6o TilaTewbHOH cOopKe CXeMbI C mpHMeHeHHeM  OOpasiOBbIx 
OMPOTHBJIeHHH HW €MKOCTeH, H3BECTHBIX C TOUHOCTHIO-—-0,03%, Ha uacToTe 
| KIL MOPpelwHOCcTb H3sMepeHHA Z,= 10 KOM Pa 
aBHasacb ++0,1%. 

| Ecnu BetBb [6 coctaBuTb u3 cuOAHOrO 
}OHJeHcaTopa Cc MaJIbIMH TOTepAMH UH TOU- 
‘ocThio +0,5%, BksIIOUeHHOrO NocyeqoBa- 
€JIbHO C AKTHBHBIM COMPOTHBJIeHHeM, B 4 
iya3a TIpeBbIMWAaOWl4M PeaKTHBHOe COMPOTHB- 
\eHHeE KOHJleHCaTOpa, MOXKHO OOecneyHTb H3- 
[epeHHe EMKOCTH B Tipeseviax npumepHo 0,05— 
Oo ud H MHAYKTHBHOCTH 0, ,05— 0,5 TH ¢ Mo- 
pelHocTbio nopsgKka +0,1%. Tipu tom u3Me- 
M€MaA BeIHUHHA ONpefeneTca m0 «Oe3pe- 
{KTHBHOMY» Mara3HHy COlNpOTHBJIeHHA H O6- 
a3Il0BOH uactote 1000 ru. 

CyBOeHHEIH da30BpalllaTesib MO3BOAeT 
PaBHHBaTb yacTOTb! MpH NOMOMWA SNHLMK- 
oH c ucnomb3sopaHHeM ycusHTeneH oclunorpada (puc. 2 u 3). [na 
'CTpaHeHHA MOrpeliHOCTH, BbIsBaHHOM CBASbIO Mex*KLy OGouMH reHepaTOpamn, 
{0XKHO IIPHMCHHTb KaTOHbIM NOBTOPHTeb Ha JBOHHOM Tpuvoze, Hanpumep 6H3II 
puc. 4). Tlocnequaa cxeMa JlaeT BO3MOXKHOCCTb CPpaBHHBATh YacTOTH! AO NpHMepHO 


Puce. 3 


+1506 


1000 np 


/Mom 


45 Mom 


| 
| 


=! 


Puce. 4 


5 Mru. I]pu pa6ore c ccunanorpagom c 5-2ichmoEOH Tpy6Kol yaBaocb 
BepeHHO paCWIH@pOBbIBATb OCIHJOrpaMMbl C OTHOII€HHEM YaCTOT BIIOTb 
me 100271 n 25:17, 

CnelyeT OTMETHTb MpeHMYLIECTBO MeTOJa WHKOHA nepex MeToqoM mojyssa- 
IMM APKOCTH, Sak0UaIOLIeecA B TCM, UTO IPH CpaBHeHHM ABYX YacTOT, HaXO- 
IAWLHXCH B JpCOHO-pallMOHaIbHOM OTHCINE€HHM, MeTOA UWNkIONA mosBomAeY 
eo Kak 4HCJIHTeJIb, TAK WH 3HaMCHATEMb npeon, He npHOeraa K MpeBpa- 
|MLeHHIO CHHYCOKAabHOTO HalpsxKeHHA B HallpsKeHHE UMIY_CHOH GopMbI. 


Tloctynuo 
9 VII 1958 


WHTHPOBAHHAA JINTEPATYPA 
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itexnuka, 8, Ne 1 (1948). *® R. Cetker, Frequenz, 5, Ne 2, 33(1952). 4H. D. Brail- 
ifford, Electronics, 16, Ne 5, &6 (1948). ®&® G. B. Madella, Alta Frequenza, 11, Ne 10, 
435 (1942). caAr Grumbach,C. R., 288, €69 (1954). * . Il. Tonosuy, 36o0pn. 
|Enextpotexu. dak. Yrus. Eecrpagy, 1964—1966, Eeorpag, 1955, crp. 121, * B. C. Ilono- 
ipuu, M. re . OCNH4U, Tam xe, cTp. 127. 2 A, Wirk, Telegr-, Fernsprech.- und Funk- 
technik, 8 (1936). 1A. H. ®ipceren6Gepr, Ast. cpug. Ne 101948, 3 V 1954. 
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(TexHHka, Ne 12, 67 (1957). 
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loxnayn Akaygemun nayx CCCP 
1958. Tom 123, Ne 2 


XHMHA 


H. X. ABPHKOCOB, A. M. BACCEPMAH u JI. B. MOPELLKAA 
MCCJIEMOBAHHE CHCTEMbI SnTe — GeTe 
(Tpedcmaeaeno axademuxom H. I]. Bapduncim 28 VI 1958) 


B mpebiqymux padorax (1, *) 6pm HcceqoBaHbl NceBlOOuHapHble CHCTeMEI, 
96pa30BaHHble MOJYMPOBOAHHKOBbIMH COCAMHEHHAMH CO CTpyKTypoli Tuna NaCl: 
PbSe — PbTe u SnTe — PbTe; 6ni10 ~moKa3aHo, YTO B OOeMX cHCTeMax OOpa- 
3YIOTCA HEMpepbIBHble TBepAble pacTBOpbl. 

B wactosamel padoTe ucceqoBaHa Tpolinan cuctema Sn — Ge — Te no 
paspesy SnTe — GeTe. B o60nx coequHeHuAX B Gombe cTeleHH NpoABA- 
lOTCAH MeTaJIJIMYeCKHe CBOHCTBA. 

J{marpamma cocTosnusa cuctembl Sr — Te 6puia uccseqoBana Tlena6onom (3), 
eem (*), Butbtiem u Mexsten6yprom (*) u Kaéascu (°). B stot cucTeme HMeeTCa 
OHO XUMMYeCKOe COetHHeHHe SnTe, KOTOpOe MaBHTCA C OTKPbITbIM MaKCHMY- 
‘mom mpu 790°. Tenmora o6pasoBaHua coequHenua SnTe pasua 14,65 kKa/Moub 
(7). Ha u30TepMax MarHHTHOH BOCIPHHMYMBOCTH XKUAKUX CMaBoB HaGIOqaeTCH 
pe3KHH MHHHMYyM, OTBeyaIOlIHH cocTaBy coequHeHHA SnTe, yTO roBopHT 06 
OUCHb He3HauMTe/IbHOH cTemeHu ero Auccounanun (’). O6nacTh TBEPAbIX pacTBO- 
‘pOB Ha OcCHOBe coequHeHHaA SnTe He OOHapyxKeHa. CoequHeHve SnTe umMeer 
‘crpyktypy Tuna NaCl c nocrosuHoi 6,285 A (°). Ilo qanHbim Hallero ucciejo- 
Banna (*), 31eKTpompoBogHocTb SnTe paBHa 8350 om! - om™! Hw TepMoavleKTpo- 
jubwxyinas CHa MO OTHOWeHHIO K Mequ 21 puB/rpan. nie 
| Jlwarpamma coctosHusa cuctembt Ge — Te Opa paspa6oTana Kaemmom u 
)}®puumytom (1°). B sto cucTeme HMeeTCA OHO XMMHYeCKOe COeqHHeHHe GeTe, 
\mulaBaneeca mo MepHTeKTH¥eckO peakunu mpH 725°. Lly6ept u Ppuxxe (1) 
|OnpeteiwIH KPHCTaIMM4eCKyIO CTPpyYKTypy coequHeHHA GeTe. OTo coequHenHe 
|mpH KOMHaTHOH TeMMepaType HMeeT poMOoazpKyuecKy!0 PpaHelleHTPH pOBaHHYI!O 
pemlerky c Mapametpama a = 5,962 A u oo = 88°21’. [[pu nospinenuu 
/TemlepaTypbl 3Ta pellieTka MepexOQHUT B KyONYeCKyIO rpaHelleHTpHpOBaHHy!0 
tuna NaCl c noctosHHoi, paBpHol 5,986 A mpu 460° co cropoHbl repMaHHs 4 
|5,97 A mpu 390° co cTopoub! Tenypa. ITOT Mepexoy OcyulecTBAeTCA mMoOcTe- 
) 1eHHO MO Mepe MOBbINeHHA TeMNepatypbI. Pasmmune B TeMMepaTypax MNepexosa 
'B 3aBHCMMOCTH OT COCTaBa CIIaBOB MO2KeT ObITh OObACHEHO PaCTBOPHMOCTbIO 
KOMMOHeHTOB B TBeploM coesuHeHHHM. Ilo MHeHHIO aBTOpoB padorTnr ("), 
AC TBEPbIX PpaCTBOPOB Ha OCHOBe coequHeHHA GeTe co CTOPOHDI 
prenaypa JI@KAT MPH KOHUeHTpauuu 50 at.% Te. . 
| _7\warpamma cocTosHusa CHCTeMbI Sn — Ge sBTekTHyecKOro THIa, C SBTeCKTH- 


ii 
} Baku 232° (1%). 
VcxofHbim MaTepHasIOM JA MpOBeeHHA HacTOAero HccCeqOBaHHA OblIH 


repMaHHii c compoTuBieHuem 10 omM-cM, o0Bo Mapku O1 H Teyp BToOporo 
) copTa, OUMMeHHbIM JByXKpaTHOH MeperoHKoH B BaKyYyMe C COJlepxKaHHeM rKee- 
3a, KP€MHHA, aJIIOMHHHA M Marois MeHbILe 0,01%. O6pa3ub AIA ucceqOBaHHA 
| WiaBuiucb B 9BaKYHPOBaHHbIX KBaplleBbIX amiysax. PKuyKue ciaBbl Nepe- 
-MeIIMBasIMCb MHOPOKpaTHbIM BCTPAXHBaHHeM aMITyJI HM 3aTeM OXJaxKMa/HCb 
| Ha Bosqyxe. OMKUT cmlaBOB AIA HcceOBaHHA CBOHCTB MpOBOAMICA Mp 450 
'p Teuenve 320 uac., OMKUT A peHTrenoBcKoro aHamH3a Mpu 500°. Tlocane 
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OTKHIAa aMIyJIbI C 3aNaAHHbIMH B HUX ClJlaBaMH BbIHHMaJIMCb H3 MeyH HW OXJaxK- 
JlaIMCb Ha BO3yxe. PaBHOBeCcHOe COCTOAHHE CIIaBOB KOHTPOJIHPOBaJIOCh HCCC 
yoBaHHeM MUKpoctTpyKTypbl. Wlnudpl TpaBusuch pa30aBseHHOH (1: 1) asog 
Hol KUCIOTOH. SToT TpaBuTenb OKpaummBaeT SnTe B TemHbIi UBeT, GeTe — 
B Oouee cBeTIbIH. TepMuyeckHH aHaJiM3 MpOBOAHJICH 3allMCblO KPHBbIX OXJaxK- 
JCHHA JIMTbIX ClaBOB HW KPHBbIX HarpeBaHHA OTOXKXKEHHHIX CIlaBOB Ha MMPo- 


ih 
500, : 
kfm? 
60 
° 
40 
700 
0 2 Ww 6 Wlhec% “TW i 0 ‘Wee 
SnTe Cele SnTe GeTe 
Puc. 1. J{warpammMa cocTosHHA Puc. 2. MukpotsepgocTb cnaBoB 


cuctempl SnTe — GeTe 


metpe H. C. KypHakopa c mpHMeHeHvemM LudpepeHiuabHOH TepMonapbl. ITa- 
JIOHOM CY2KH cniaB 75% PbSeu 25% PbTe, npuBeweHHbil AJiHTebHbIM OTKH- 
TOM B paBHOBeCHOe COCTOAHHE. | 

PexTreHorpaMMb! OblIH CHATbI B KaMepax JleOaa B x*Kele3HOM H3/1y4YeHHH. 
MuxkpoTBepyocTb H3Mepsuiacb Ha npHOope IIMT-2 npu warpy3Ke 20 r. Mccnego- 
BaHHEe 9/1eKTPOMPCBOAHOCTH H TepMO3IeK- 
TPOABHKVULeH CHJbI MpOBOLHNOCb Ha NO- 
TlocrosHHbie KpHcTasiMuecKoH pemeTKA TeHuMOMeTpe TITITB-]. TepmosnextposBn- 


Taduuna 1 


erro *KYWLaAA CHJla H3MepsAJIacb 10 OTHOLIEHHIO 

K Mel. | 

cue uae gouns Pe3ybTaTbl TepMHYeCKOrO aHasH3a NO- 
a, A a Ka3aHbl Ha pwc. |. JiMH+H JHKBHAYCa 

aad COHAyCa MpOXOAAT uepes MHHHMYM MIpit 
KOHUeHTpalwH oKo0 80% GeTe Hu Tem- 

100 0 6,29 90° nepatype 700°. BcekpuBbie Ha TepMorpaM- 
80 20 6,24 89°40’ MaX HM@JH BHA, THMMYHBIH AA KPHCTaJI- 
60 40 6,16 89°26" = 1H3allMM TBepAbIx pacTBopos. UccnexoBa- 
a a ata paecer HH€ MHKPOCTPYKTYpbI CMaBoB MoKa3aso 
n 400 5,94 ggen2’ + +O6pas0BaHHe HellpepbIBHOFO psa TBEPAbIX 


pacTBOpoB: cmiaBbl Tocwe OTKHra ObuN 
ofHopasHbIMH H HMeAH MOJHSAPHYECKYIO KPYNHOKPHCTaIHYeCKY!IO CTPyK- 
Typy. B mHTbIx ObICTpO OXaKJeHHBIX CMiaBaX KPHCTaJIbI Moce TpaBJie- 
HHA UWWIK(OB OKpaluHBaIHCb HepasHOMePpHO BCIeACTBHE W@HAPHTHOH J1H- 
KBallHH. 

PesyJIbTaTbl TepMHYeCKOFO aHalH3a H HCCAe€OBAHHA MHKPOCTPYKTYpbI MOL- 
TBep2KJal0TCA PCHTTCHOBCKHM aHaJIM30M H H3Y4eHHeM CBOHCTB CNaBOB: peHTre- 
HOrpaMMb! OTOXMKEHHbIX CMVIAaBOB MOKA3aIH MOCTeNeHHbIH Mepexox KYOHYeCK Olt 
rpaHelleHTPHPOBaHHOH pellleTKH CoequHeHHA SnTe B pomOosgpHyeckyio rpaHe- 
IlCHTPHPOBaHHyW) peuleTKy COeaqHHeHHA GeTe. 

B ra61. 1 fanbl 3HayeHHA MOCTOAHHBIX KPHCTaIM4eCKOH pellieTKH HCCeIO- 
BaHHbIX CIJIaBOB. 

MukpoTBepfOcTb CiiaBOB B 34BHCHMOCTH OT COCTaBa H3MeHseTCA MO KpHBOIi 
C MaKCHMYMOM (pHC. 2). Q/leKTPONPOBOAHOCTh JIMTEIX CI1aBOB H3MeHACTCH HO KpH- 
BOH C MAHHMYMOM (pHC. 3), a TePMO3IEKTPOJBHKYULAA CHJla JIMTbIX H OTOXK2KCH- 
HbIX CIJIaBOB MO KPHBOH C MaKCHMYMOM (puc. 4). (QjeKTpompoBO_HOCTb OTOX- 
2KEHHBIX CIIaBOB He ObWia H3MepeHa BCJeACTBHe OO/bIIOH XpPyNKOCTH CHIaBoOB, 
Je*KalluX B CpefqHel uacTH cucTembl.) M3mepenne cBolicTB cmiaBOB ABJIAeTCA 
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‘| apakTepHbIM AIA CHCT€M, B KOTOPbIX OOpa3yeTcA HeNpepbIBHBIN pA, TBEpAbIX 
‘}acTBOpoOB. 
IIpopeqeHHoe uccmeqopaHve cucTembl Sn — Ge— Te noKa3am0, 4TO B 


TOH cHcTeMe 10 paspe3sy Mexy JBYMS HeH380CTPYKTYPHbIMH COeMHeHH AMH 


oM tem? 
é 


0 20 @ 0 her “TW 00 80 Bea 

SnTe _ Gele Snle Gele 

Puc. 3. QneKTponpoBosxHOcTb Puc. 4. TepmosiekTpoxpuxyuad 
CIWIaBOB CHa CIlaBOB 


snTe u GeTe o6pa3yetca HelpepbIBHbIli pA, TBEPALIX paCTBOPOB C MMHUMY- 
40M Ha jlMarpaMMe MlaBKOCTH; rpaHelleHTpHpoBaHHanA KyOuYecKaA pellleTKa 
(hoenHHeHHA SnTe mocTeleHHO NepexoZUT B rpaHelleHTpHpOBaHHy!0 POMOO2pH- 
‘MecKy!O pelleTky coequHeHua GeTe. 


WucrutyT metanmypruu um. A. A. Balixopa Tloctymus0 
Akafemuu HaykK CCCP 24 VI 1958 
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one, Ej ar uaa, Haak. A Opi K.0:C.0 By DAH w All; aN? (2, 973530061956), 
iwc Op HKocon, K. AL Jo mbuM na, ts A. JLanuaasn, PLY DH: Heopr. 
kkum., 4, Ne 7(1958). 3H. Pelabon, Ann. Chim. Phys., 8, 17, 557 (1909). 4H. Fay, 
p. Am. Chem. Soc 91265201907) eo Wie tulle. We Mecklenbur g, Zs. anorg. 
t 1. allgem. Chem., 64, 226 (1909). ° M. Kobayashi, Zs. anorg. u. allgem. Chem., 
b9,6 (1911). 7 O. K yOamepckuit, 9.9Banc, TepmMoxumua B MeTannyprHH, 1954. 
PK. Fon da, WH. © nd o, J. Inst. Met... 37; 38 (1927). ®V. Goldschmid, Struk- 
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Jloxxann Akagemuu wayr CCCP 
1958. Tom 123, Ne 2 


XHMHS 


A. A. BEPJIHH, I. JI. MOMOBA u E. ® HCAEBA 


O KOHJEHCALMOHHOM TEJIOMEPH3AL.HH WH HOBOM TUITE 
HENPEAEJIbHbIX NOJIMIPMPOB (MOJIMIPMPAK PHJIATBI) 


(I]pedcmaeaeno axademuxom A. B. Tonuueeoim 25 VI 1958) 


Vcceqopanve MOJMMepH3alluH JHMeTAaKPHJIOBbIX, aJIJIHJIMeTAKPHJIOBbIX H 
Ka pOOKCHaJIIHJIMeTAK PHJIOBBIX 3(pupoB TIMKONeH MOKa3a0, YTO MpH YBeJH- 
YeHHH pacCTOAHHH MeKY JBOHHbIMH CBA3AMH CKOPOCTb MOJIMMepH3alluu BOS- 
pactaer (17). 

Ta OcoOeHHOCTbh JH- HM MOMMYHKUMOHAIbHBIX AKPHATOB OTMMUAeT UX OT 
COOTBETCTBYIOWHX MPOCTbIX H CJIOXKHbIX QHIPUPOB aJJIMJIOBOrO U BHHHJIOBOTC 
CIUpTOB. | 

BO38MOXKHOCTb MOJIYYCHHA BbICOKOaKTHBHbIX JH- H TOM py HKU OHA bHBIX 
MOHOMepPOB ¢C OOJIbLIOH BeIMYHHOH «MonepeuHbIx» py MmpesdcTaBlAeT 3HauH- 
T@JIbHbIM TeOpeTH4eCKHH HW MpaKTH¥eCKHH HMHTepec, TaK KaK B 9TOM ciyyaé 
OTKPbIBaeTCH BO3MOXKHOCTL: |) BapbHpOBaTb THOKOCTb NOMepeuHblxX CBAseH) 
2) peryIMpOBaTb KOHTpakKUHIO MpH Mepexoye OT MOHOMepa K TPeXMePHOMY 
nomuMepy U3) MOomyyaTb TeMOcTOHKHe NOMMMepHble MpOAyKTbl C’ WHPOKHM 
Auama30HOM (pH3HKO-MexXaHM4ecKHX CBOHCTB. 

Jia CHHTe3a TaKUX BelleCcTB HaMU Obl HCHOb30BaH npuAWan perys1upoBa 
HHA pocta enw Mpu nowHaTepudpuKalun IBYXOCHOBHBIX KHCJIOT TMIMKONAMH 
TIMHepHHOM MyTeM JOOaBKM MeTaKpHJIOBOH (MIM aK PHJ10BOH) KHCJIOTbI. Takeo 
cmocoO Mouly 4eHHs. CbaBHUTeIbHO HH3KOMOJICKYAPHBIX COCAMHEHHH C 3a,aHHbl 
THIIOM KOHILCBbIX (py HKUMOHaJIbHbIX rpynn culekyeT paccMaTpHBaTh Kak TpHMe; 
TelOMepH3alun, mpoTekaloule 10 SUDO CONSE, ‘MeXaHHSMY («KOH eH 
CalMOHHOH TeIOMepH3allHn»). 

MexaHu3M moqoOHoro podwa peakUult euje He H3yYeH, XOTA MMeIOTCA yKa3a} 
HHA Ha BO3MO%KHOCTb MpOTeKaHHA MpH NomusTepHPpuKAaWHA MpoleccoB allHJo: 
JIH3a, MPHBOAAWMX K YMeHbUICHHIO NomMANCHepcHocTH Hu M.p pH oOaBKe 
HaCbIIMeCHHbIX OJHOOCHOBHbIX KHCJIOT IPH MOMMasTepH*uKAaWHH AHKapOOHOBBI 
KUCOT rauKonamu (3, 4). 

B o6urem Buse Mpolecc O6pa30BaHUA NOMMSpUpOB C KOHILeBbIMH MeTaK pHJIO- 
BbIMH (HIM aKPHOBbIMH) rpyllaMu, Ha3BaHHbIX HaMH «MouMpH pak pH /aTBD | 
MOXKeT ObITb MpelcTaBseH cXemol 

R (OH) m+ Ri (COOH), + 2m CH: = ¢_ coon S53 | 


X IX | 
| #4 | 
—— CHs = C—COOR (OCOR,COOR),,OCOC = CHe 


PeakHl0 KOHeHCal\MOHHOH Te1OMepHsallHn NPOBOAMIH B cpele HHepTHEIX 
pactBoputesel (GeH301, TOMyON) C aseaTPOMHOM OTTOHKOH peakUMOHHOH BOLI. 

B KavecTBe KaTaJIM3aTOpOB UCMbITHIBAIHCh (octbopHad, cepHas, STHIICep- 
Hast H A-TONYONCYAbPOHOBaA KHCJOTHI. 

HanOobuiad cKopocTb mpomecca (8—12 uac.) uv HaHOouee BbICOKHe BHIXONb 
nomMapupakputaTos (85—95% TeopeTHyeckoro Ha ABYXOCHOBHY10 KHCJOTY) 
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lOCTHraJIMcb MpH MpHMeHeHun 
2—3% cepHol MM n-TOyON- 
‘YIbOHOBOH KHCJOTHI B MIpH- 
*yTcTBHH 0,5—0,8% ruyzpoxu- 
1OHA. 
B MpHHATHIX YyCJIOBHAX cTe- 
TeHb MOMHMepH3allHH NOwH- 
DupakpuiaTa B  OCHOBHOM 
3ABHCHT OT COOTHOWICHHA KOM- 
JOHEHTOB, H B MepBy!O OUepedb 
XT JOSHPOBKH MeTaKPHVJIOBOLi 
(\MJIH AKPHJIOBOH) KHCJIOTEI. 
Ja pacueta creneHu mowH- 
mMepH3allHH B TepBOM mlpHOun- 
*KCHHH MOKHO  IOJIb30BaTbCA 
IPOCTbIM COOTHOLMeHHEM, BBbIBe- 


20 , Tye L — 


MMCIO MOJIeH  J[BYXOCHOBHOL 
<ucioTbl, 8B —uycno mover 
JHOOCHOBHOH KHCJIOTHI. 

B cooTBercTBui C 3THM, MPH 
fOOTHOMeHHH: | MOub JBYxOc- 
“HOBHOH KucCNOThI, 2 MOA riH- 
(koa w 2,0 Moma MeTaKpHo- 
OM KHCJIOTbI — MOXKHO O%KH- 
aTb OOpa30BaHHA NowMapup- 
akpuaTos c n = 1. [Ipu uc- 
MOJIb3OBaHHH TIMWepHHa MOHO- 
e€PHbIH MPOMYKT NOs2KeH MOy- 
yaTbcA pH mpHMeHeHHH 4,0 
MOJIA OJHOOCHOBHOH KHCJOTHI. 
YMeHbINeHHE © KOJIH4YeCTBA 
“MeTaKpHOBOH  KHCOTHI 20 
‘0,5—0,1 mona npuHBoLNT K M0- 
(ly 4eHHt0 Oosee MOMMMepHEIX M0- 
MacdupHbIx MpOoAyKToOB (n>4). 
‘TIoce OTTOHKH, OTMbIBKH HU 
“BbICYLIMBaHHA CHHTe3HpOBaH- 
/HbIe NOMHSPUPb!l OUMWAaIHCb OT 
CMOJIONOJOOHBIX ITpHMecel ak- 
THBHOM OKHCbIO aJIOMHHHA. 
| OcymlecTBHTb (bpakWHOHHy!0 
pa3sroHKy MOIHSpHpakpH/1aTOB 
‘IpH paspsxeHuu Zo 105 mm 
) He yJlal0cb H3-3a HX MaJIOH Je- 
|TyyecTH HW BecbhMa OosbUIOH 
/CKJIOHHOCTH =K_ TOJIMMepH3a- 
| MH. 
| OnpeeteHve cpeqHero Mo- 
| I€KYJIAPHOrO BeCa KPHOCKOIIH- 
-YeCKHM MeTOJIOM, MOVJI€KYJIAp- 
HOH pedpakuHH, OpOMHbIxX Hu 
/9(PHPHbIX U4NCe, BIeEMeHTapHO- 
rO aHasiH3a HW COJepxKaHHA rul- 
POKCHJIbHBIX PpyMM yKa3blBaerT, 
YTO OCHOBHadA Macca CHHTe3H- 


TearO sie eae 


@usuko-xuMu4eCKHe XapaKTepUCTHKH NOMMSpupakpuJ1aTOB 
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HauMenopanne coequHeHHit (m0 cpez- 


Heli @opMyue) 


J{umerak pu laT-OnC-3TH CHP MK OJIb- 
(pTasat 


TumerakpuiatT-6uc-3THJIeHT JIMKOJIb- 


(pTasat 
J[umMetakpuulaT-6nC-TpudsTHeHr JH- 


KOJIb-(prawat 


ce6auHat 
TetTpamerakpuJaT-Onc-rinWepHy- 


(pTasaT 


ce6alluHaTt 


DONo 


nn. 


1 


y, 


« 
2 
Vv 


4 | umeraxpusat-6uc-3THJIeCHT HKOJIb- 


5) 


6 |Terpametakpusat-6uc-rauilepHuE- > 


wae 
oO 
eo 


F / 
POBaHHBIX MpOLyKTOB COCTOHT H3 MOHSPHpOB C 7M, COOTBETCTBYIOWIMM pacue- 
Ty (cm. Tan. 1). | 

3ro 3aKmiouenve MOsTBepxKacTcA TeM, TO uMeTakpHJaT-(CuCc-STHJIEH-- 
TINKOJIb)-pTasaT, CHHTe3HPpOBaHHbIi M3 MeTaKPHJIOBOrO sPupa STHeHTIMKOMA| 


MO peakIHH: 
CH3 


| 
2 (CHz = C — COO) CHxCH20H + CeHy (CO)2 O 


Hé4 | 
a> 


CHs 
| 
—— CeHa (COOCH2CH20CO can ( => CHe)o+ H.O 
MpakTHuecKH He OTMHYAeTCA OT COOTBETCTBYIOMLErO MpOAyKTa, CHHTe3H POBaHHOrO 
MeTOJOM KOHJeHCaUMOHHOH TeOMepH3allHH MPH ay = > (cm. TaOs. 2). 


deal Ouuenaa2, 


Cpapnenne  (pH3HKO-XHMHYeCKHX KOHCTAHT  MMeTaKpHJaT-(OMC-9TH CHT IMKOWIb)-prasata , 
MOJIYYeHHBIX MO OMHO- HW ABYXCTayHHHOMy MeTO,Y | 


QnemMeuT cocTaB, % | 

Soup |Bpowe | gi? | 20 | Mcp | MR 

1} H O yuncso | YHCIO | 

PacueTuble aHHble GAS53|ESNG4a|PS2583iNo7o0 S2n0N| ie — | 390 96,64 | 
OguoctasHiHbI MeTOJ, CHH- 

Te3a OL, Gol) 0,00 S2e851570 80,0115 18 | 1 500) S50) 97 2e 

Tpyxctaqulinplt  MeToy 
CHHTe3a — — — | 572 | 80,2 | 1,18 | 1,500} — } 97,20 


OnvcaHHble B HacTOMUeH paOoTe NomMaPupakpHJaTbl HaxXOAAT BCe BO3pa- 
cTatollee NIpHMeHeHHe [WIA MOJIYYeHHA Pa3JIHYHbIX MOJIHMepHbIX MaTepHaJOB. 


Tloctynus0 
23 VI 1958 


UMTMPOBAHHAA JIMNTEPATYPA 


TA. A. Bepaun, A. K. To6arosa, E. ® Poguonosa, COopn. o6m. | 
xumuu, 2, 1554 (1953). 2 A. A. Bepanu,E. ® Pogzunonosa,A. K. Jlo6aro-| 
Ba, COopH. o6uy. XumuH, 2, 1560 (1953). * B. B. Kopwak, O6mne metogb CHHTEe3a BEI- 
C OKOMO/IeKYJAPHbIX coequHeHHi, M3y. AH CCCP, 1953, ctp. 487, 500. 4 Kunststoffe, 44, 
6, 257 (1954). © A. A. Bepaun, B.A. Kpospnosa Ee -O) Ploawo nop ant 
Ast. cpuy. 77902, 10 XII 1947. 
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Joxrnxagn Akaygemunu nwayr CCCP 
1958. Tom 123, N 2 


XHMHA 


M. M. BOTBHHHK u B. H. OCTOCJIABCKAA 


®EPMEHTATHBHBIM CHHTE3 ONTHYECKH JIEATEJIBHbIX 
NENTHAOB W3 TIMKOJIEBbIX 3®HPOB D,L-AMHHOKHCJIOT 


(ITpedcmaeaeno axademuxom A. H. Hecmesnnoseim 8 V 1958) 


HeygaBHo OHM H3 Hac (!) 6bII0 NoKa3aHO, 4TO atupbI GeH30uNdennJana- 
HHHA M B-OKCHAMMHOKHCIOT, OOpas0BaHHble 10 THAPpOKCHJIbHOH Tpynme B-oKcu- 


| AMHHOKHCJOTHI, TaK Ha3bIBaemble O-nenTHAbl, CMOCOOHbI pearupoBaTb C 3pupaMu 
| AMHMHOKHCJOT H MelTHAOB B IIpHCYTCTBHH XMMOTPHIICHHa C OO6pa3s0BaHHeM HOBbIX 


ONTHYeCKH jleTebHbIX N-nenTHyoB. PeakWHA mpoTekaeT H36upaTeIbHO, UH B 
pe3syibTaTe OOpa3sylOTCA ONTHYeCKH JCATEIbHbIC MeNTH I. 

Takada peaKWHA MOxeT ObITb HCNOTb30BaHa JIA CHHTe3a OTHOCHTeJIbHO 
MajlO JOCTYMHbIX TenTHyOB. OfHako MpWMeHeHve WIA 9TOFO O-nenTHAOB ce- 
pHa HepeHTaOeIbHO, a ITHJOBbIe SPUPbl aLMIMPOBaHHbIX AMMHOKUCJOT pearu- 
pytoT oueHb cao. Ilostomy B HacTOAeH paOoTe ObliIu NOcTaBJIeHbI OMbITbI 10 
U3YYeHHIO BOSMOXKHOCTH IIPHMCHCHHA JOCTYNHBIX IPHPOB OKCHKUCAOT — TVIn- 
KOJeCBOH HW MOJIOUHOH. 

B kavecTBe JOHOPOB allHJIAMHHOKHCJIOTHI HCMOJIb30RaJIMCb PJIMKOJIeEBbIe H MO- 
JIOUHOKHCJIbIe a*upbl — rHnlypwraiMkovleBas, 6en30n-D, L-cbenusiaaHn- 


‘TumkoJiepan,  6exn30n-D,L-cbenusialaHHMolounad uw KapOo6eH30Kcu-D, L-cpe- 


HU aJlaHuJIrIMKOIeBan KHCJIOTHI. AKIenTOpaMH CJIY2KHJIM: ITHJIOBbIe S*pHpbI TvIM- 
waHa, L- u D,L-netuuna, L- u D,L-cdenusananunrsmunna, L- u D,L-nei- 
THIrIMiHHa, sup H amu ruiMunrMmuna. Bo Bcex calyuaix HaOwOJalocb 06- 
pasoBaHie 3(PHpOB HJM aMHOB allWiHpoBaHHbIx \’-nentuyos L-cdbenusiaslaHuna. 


CsHsCH2CH — COOCH,COOH 


j -+- NH;CHCOR’ > CsHsCH2CHCONHCH (R) COR’ 
NHCO2CH:C.H; 


k NHICO,CHsCcH, 
RH! “RY = OGH;) +R = CHg,) R= OG-Hs; R= HH, R41 = NHGHCO.GM:. 
R = G;Ho, R’=OGHs; R= CoH Cho, Ro = NHCH.CO;G2H; 

R=(C,Hs, R’ = NHCH,CO.G.Hs;; R=H, R’ = NHCH:CONH). 


B rex cily4aix, KOPa akWenTOpaMH ABJIAJIMCb ONTHYCCKH AKTHBHbIe Spupbl 
AMHHOKHCJOT HIM MenTHAbl, MOyuaIHCb COOTBeTCTBYIONIMe ONTHYCCKH aKTHB- 
ube L, L-MenTHbl; eC 2Ke akWeMTOpaMH CJYKUIM SPupbI palleMH4ecKHX aMH- 
HOKHCJIOT WIM MelmTHOB, TO OCHOBHY!IO MaCcy BbIAeJICHHOFO BeleCTBa COCTABJIAI 
ToT Ke camblli L,L-menTu, YTO MOKa3bIBalOCb CXOJHbIMH BeIMYHHAMH yJeJIbHOrO 
BpalleHHA WH OTCYTCTBHeM JelpeccHH cMelWaHHOl mpoObl MWiaBeHuA. 

B oHOM H3 MOJYYeHHBIX 9PUPOB KapOOOeHSHJIOKCHAMMeNTHAOB THApUpo- 
BaHHeM OblWia CHATa KapOoOeH3HJIOKCH-rpylna, ToOuyuyeHHbI  XJIOpruspaT 
apupa unentuya Obi BBefeH B peakIHIO B KayecTBe akileMTopa. Tak Obi 
NOY YeH STHOBbI acup KapOoOen3su0KcH-L-penuialannl L-pennlal ann rH- 


iWHa. 
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CsHsCHz,CHCONHCH2CO2C2H§, «» CsH;CH,CH — CONHCH,CO2C:Hs 


H, 
SE a 
NHCO.CH2CsH, Pd NH2 
CgsH;CH2CH — COOCH,COOH NH,CHCONHCH;CO,C2H; 
| + a 
NHCO.CH2C,H; CH2C.H; 


CsH;CH2CH — CONH — CH — CONHCH2CO2C2Hs 


Es 

yon NHCOsCHCoH, Ga.cytts 
or peaklu1o MOXKHO pacNpOcTpaHHTb Ha CHHTe3 NelTHAOB C Oosee AMHHOH 
wemb10. Barvogbl 3upoB KapOoGeH3HOKCHNeNTHAOB cocTaB A!OT 30 — 60% B pac- 
yete Ha L-aHTumog. Tak Kak BelllecTBa B OOJIbINMHCTBe ClyuaeB BbiNaaloT U3 
peaKIUHOHHOFO pacTBopa, TO OYHCTKa HX He COCTaBss#eT OCOOOTO TPvja. 

I]peqpapHTebHble ONBITHI NOKazacH, YTO [IA NPOBeMeHUA STOM peakUMy 
HeT HEOOXOAUMOCTH MOJIb3OBaTECA KPHCTaJIMYECKHM XHMOTPHNCHHOM, a MOXKHO 
MIPOBOLUTb e€€ C BHITAXKKOH M3 NOMKeNYAOUHOH *KeJe3bI. 


QIkKcNepHMeHTANbHAA YACTH 
1CuutresO6enH30nT7hHeHUNMATAHHATAUKONeEBOUK HC 
NOT bI. 2-cbennsi-4-Gexnsu-5-oKca3so00H (43 3 Fr OensonvideHHJianaHiHa) KHMS- 
TAT OKOO 4 vac. c 1,267 TIMKONeBOH KHCIOTHI B SPHPHO-2HOKCaHOBOM pacCTBOPE 
Ha BOAAHOH Sane. PacrBop ynapuBaloT B BaKYYyMe HM OCTaBleecA MaCJIO pacTBO- 
psioT B ac. OeHsoe. HepacTsopuBlllyloca riMkKomeBy!O KUCIOTy OTPHETpO- 
BbIBaIOT H PaCTBOP. BHOBh yilapHBaloT JO CBETJIO-2KeJITOrO MacJla, KOTOPOe KpH- 
cTalu3yeTcA pH pacTupaHun c Bozok. Brixog 3 1r, 83%; T. ma. 7I—80° (ua 
clupta). | 
Hiatimero: 2 ©, 66,035 66,14. H 5.28:55,37 | 
'CisHi;,0O3N. Baiuncneno %: C 66,09; H 5,19 
2,.CuutTe3 O6eCH30HTPVCHNAATAHHYVAMOAOUHOH KUC 
OT bl. 2-cbenni-4-6en3u-5-oKca30sI0H (43 3 Tr 6eH30HIdeHHasaHuHa) KHNS4 
TAT | uac c 2 FP MONOYHOH KHCIOTHI B XPHPHOM PacTBOpe HU OcTAaBMAIOT Ha 18 yac 
Qcdup OTTOHAIOT B BaKYYyMe H OCTABLIeeCAH MaCJIO MpPOMbIBaloT BOZOK. OctTaTox 
PacTBOPpAIOT B CIMPTe HU BbICAKUBAIOT O-OeH30HI eH a aHHJIMOJIOUHYIO KHCJIO 
Ty Bomol. Brrxog 3 r, 80%; T. na. 160—162°. 
Hatieno %: C 66,81; 66,71; H 5,60; 5,78; N 4,21; 4,16 
Cy9Hi9O5N. Reruncseno %: C 66,86; Ho,.0 76 N 4,105 

3. Cuute3 O-(KapOoOer3u0KcHheHnsiasaHHl)-T JUKOJe@BOH KHCAOTbI 

a) Sr kapOoOen3n0KcneHvialaHhHa B xsopodopme cOpabaTbiBaioT 2,4 Mi 
TPpHOTHaMHHAa WK HMM TIpH OxsaxeHuu Jo —10° npuOaBasatoT 1,6 ma xnop- 
yroubHoro acupa. Uepes 10 mun. kK pacTBopy npHOaBAlOT OXaKMeHHbIA XJ10- 
posbopMubid pacTBop 2,5 r riuKONeBOH KHCOTHI H 4 MJl TPHSTHIaMHHAa H CMeECHy 
OCTaBJISIOT Ha CYTKH Mp 20°. SaTem pacTBop mpomplBatoT 2 N HCI wu soot w 
yllapuBaloT; B OcTaTKe — MaCJIO, KOTOpoe, Hapsy c O-Kap6cOeHn3un0Kcnde- 
HJ aN aHWJITIMKOJ€BOH KHCJIOTOH, COMepxKHT elle MPMMECH HeH3BECTHOYO HEliT- 
paJibHOrO BeulecTBa. J\Ia UX PasMeNCHHA MACJIO PaCTBOPHIOT ELLE pas B XOPO-+ 
(bopmMe H OOpaOaTbiBaloT xopodopmMubiH pactgop | N pactBopom coJpl, 
Jona syumero pa3fqeseHHaA cuICeB ACOaBsaIoT acdup. Comornlt pacTBo 
ObicTpo noyKucnsawT 2 N HCI, epmapmiee Maco u3BeKaloT xJOpocbopMoM " 
XJIOPO*POPMHbIN pacTBOp ynapHBaloT B BakyyMe. MuorounceHHble NMOMbITKH 
3aKPHCTAJIJIM3OBaTb OCTAaBIUeeCA MACJIO He MPHBeJIH K MOJOKHTEIBHOMY Pe3YyJIb- 
TaTY. OKBUBaJIeHT: HalifeHo 384; 400; BprancueHo 357. 

OmpleHHe 9PupHOH cBaAsH. OTTHTpOoBaHHbe B ae 
pactBope HaBecknu 0,0260 u 0,0209 r BemectTBa 3auBaHwoT Kaxy10 10 ma 0,01 | 
NaOH, pactBopbl kunxATAT B TeueHHe | yaca Ha BOAAHOL Gane, 3aTeM LO6aB ALOT 
m0 10 ma 0,01 N H.SO, u orturpopprpator. Tomo Ha CBA3bIBaHHe OOpas0BaB- 
meroca KapOcOensuoKcudennalaHuua cooTBercTBeHHO 5,4 u 4 ma 0,01 
NaOH. CregopateibHo, kapOo6en3sun0KcndbenumaiaHvJIPIHKOeBOH KHCJIOTHI 
coflepxKHTcaH B Macuie 80%, 
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. 6) 2,5 r kapOoGensHoKcndenusaianuna u 1,3 Ma TpusTHIaMuHa BOIS Ma 
‘TeTparuipodpypana oxsaxaioT Zo —10° u mpusupaiot.cpasy 0,8 ma xnopyroub- 
Horo Supa. OctaBaloT Ha 10 MHH. Ha xOnO,y, mpHOaBasatoT 2,8 Ma -TpusTHa- 
aMHHa H TOTYac %Ke 1,2 r cyxohH rmuKoNeBOH KHCOTHI. Ha6moyaeTca BbIese- 
Hue CO,. Cmecb OcTaBuIa10T elle 5 MHH. B.OX/aZUTeMbHOH CMeCH, a 3aTeM Ha HOU 
mpH ~20°. Cmecb uacTH4HO ynapuBaloT H NpOMbIBalOT MHOFOKpaTHO 3pHpoM. 
HepactsopuBuimtica ocTaToK MOAKUCIAIOT MH CHOBa SKCTparupyloT adupom. 
OupHble BLITAXKKH MpOMbIBaIOT BOLOL u ynapuBalor. B octaTKe — GeclBeTHOE 
\Maclo. Bprxok KapOoOensunoKcnennalanuarauKoneBoH KucOTH 2,1. 
/QOKBHBaeHT: HaligeHo 372; 367; BeruncieHo 357. vir 
. OmMbuenhuve 9PuUPHOH cBHASH. OrTnTpoBaHHEIe B CNHpTOBOM 
‘pacTBope HaBecku 0,0239 nu 0,0256 r BemectTBa 3anuBatoT 9,472 ma 0,01 N 
NaOH u | yac kunatatT Ha BoxaHoH Oane. IipuOapnsarot no 5 ma 0,01 N H,SO, 
‘MM OTTHTpoBpiBaloT. [lomo Ha CBASbIBAHHe OOpa3s0BaBleroca KapOo6eH3HJIOKCH- 
‘eHHJiaslaHHHa COOTBeTCTBeHHO 4,68 nu 5,3 ma 0,01 N NaOH. Caegosatesbxo, 
KapOoOeHsHOKCHeHH al aHWJITIMKOMeBOH KUCOTHI B Macie 72—76%. 

AMMOHOA4H3. 0,1718 r BemecTBa O6pa6aTHIBaloT 5 Ma 25% pacTBopa 
aMMHaka; Yepes 1,0 yaca OcaqOK OT*PHJIbTpOBbIBaloT. Bprxoq amuya Kap6o6ex- 
| SHOKCHeHH a aHHJIrAuKOeBoH KucOTHI 0,102 r, urooTBeyaeT 75% cojep2xKa- 
HUA O-KapOoOeH3HJOKCH eH asl AHWJITIMKOeBOH KHCOTHI B Macuie. T. nu. 181°. 

Hatizeno %: C 68,23; H 6,14; N 9,48 
Ci7HigO3Ne. Botunceno %: C 68,45; H 6,04; N 9,39 

4.CuuTe3 x1O0prugapata sTHAO0BOrTO SpupaLl-peHuas- 
janauHuArauunHaA. XnoprugpatT sTHN0Boro adupa L-cdennananwarsu- 
WHHa MoOyuaeTCA C KOJIMYCCTBEHHbIM BbIXOJOM Mp THAPHpOBaHHH 3THJIOBOTO 
supa KapOoOeusH0Kcn-L-dennananviraiuunna Hal Pd/C B cnupToBo-coma- 
}HOKHCIOM pacTBope. T. mm. 139° (us cnupta c 3c:bupom). | 


Hatigeno %: Cl 12,84; NHe/N 4,82 
CygsHygO3N2Cl. Bpraucuileyo %: Cl 12,56; NH2/N 5,13 


! XsopruypatT stTusosoro adupa L-neliMiriMuHHa MW xXsOpruyqpaT amuya 
TJIMUWAJIPJIuWuHa MOJLY YEHbI aHaJIOr H4HO. 
Ta6Osnuna 1 


Bsaumoyenctaue TJIMKOJICBbIX H MOJIOUHOKHCJIBIX 3(pupoB alH/IHPOBaHHbIX AMHHOKHCJIOT C acpu- 
PpaMH AMHHOKHCJIOT HW MenTHAOB 


3 1S} 

| 5 Hapec- Hasec- | JI/A, > 

3 Jlonop Ka, T Akuentop Ka, r | MOH Ss 

4 a 
1 | O-Gex30n-D, L-bexusananui- Xsopruszpar STHOBOrO adupa: 

rJIWKOWIeBaA K-Ta On rawuHHa Ops |Missixoe || 4! 
2 | O-Gexsou.1-D, L-besunanani- 

MOWIOUHaA K-Ta Oi ruainguna OPM Dr | Sess ome 
3 | O-Kap6obeHsunoKcn-D,L-dpe- 

HUJIaJIaHHJIPIMKOsIeBad K-1a | 2,14 rsIWmuHa 3 ESSE |e 
41To x#*e 0,49 D,L-netunua AWG) tA PS 
5. | To xe (),22 L-netinuna ORGn Hes 2 
6 | To xe 0,28 D,L-desunananuaranunna ORONO 24 
7 |To xe O22 L-enusasianuJirsiMyquna H3 

ORS ont 
BO || Sy De 
8 | To »xe 0,28 D,L-nenuuaraunnua Oot (dles 4 
9 |To xe 0,14 L-nenunur Minna One) || 413 4\ 
10 | To Ke 0,47 PIMP MWAHa ei alelico men ae 
mi | To xe 0,21 | Amug ranyuarsnunna ORLA EPA 
12 | TunnypuvirinKoseBaa K-Ta 0,2 |Xwsoprugpat atHnoBoro supa 
rviH HHA Olay ase pace 


* KB3 — Kap6o06eH3HVIOKCH. 


| 
Ta6Oauma 2 | 


Tlonyyennpie siupbl W amuyer KapOoOeH3H JIOKCHMENTALOB 


Buxon Anas, % 


Ne onpita 


Srunosplit sdup Kap6obex- ae 
3nsoKcu-L-~tpenuia anu: —25,78 
3} rAHWHHa 58 |650} 109 — — (G=153%, cmp 
4 | L-nevinuna 32 |100/114—115(1)} C 68,43 |C 68,18 —30,94° 
H 6,50|H 6,36/(C =0 7%, cnupt 
Nino aN ae 
-n1eH 34 | 46)114—115(1 — a —32,07° 
5 | L-netiuna (*) ECE ERA 
6 | L-penuasannsrimyuna 54 |110}/184,5— C6789) G16 7470 a O27 
185,5(2)) H 6,42|H 6,21 | (C=1,4%, auoKca 
Ne 7 92aING 75909 
7 | L-enuuananyvr MuHa 30 | 50)185,5—186, — _- —26 ,05° 
(C=0,6%, muoKca 
8 | L-netuuaraunnna ASA ZAiib dom Gabon Gln Gabon —28 ,00° 
H 7,16|H 7,04|(C =1,4%, cnupt 
N 8,51 |N 8,45 | 
9 | L-nettunarsmynna 57 | 50} 154—155 — — —26 , 68° | 
(C = 1,85%, cnupa 
40 | rauuuarsanunna (BpryeeH B/30 | 80) 196—197 |C 61,14 |C 61,16 +10,31° | 
Bue amuya) jal OquleD el acbi(GaaOj WO. uneine: 
N35 9) NE 13 Foo cmupT) 
41 | Amag-L-benngzananna - 24 | 25) 196—197 | Amuguerit| Amugzupri = 
TIMUH Jr IMA ona Say) 
12 | Sranopprat sidup ranmypus- |9,5) 10) . 173 — — — 
PMWM IMMA 
1 | Drunoppm sup Gexson-L- |19 | 20) 146—148 — — = 
(peHHaaHH Ir MuHa 
2 |To >xe 18 | 10] 146—147 —- — — 


* JInT. qanubie: [a Oe Ae Onne C=2%F cnupr)e gies 16;6° (C= 2% 
° D ° D 
cnupt) (4); [a]°2>° —38,5° (C =0,64%, cnmpr) [a] 2!°’—34° (C =1,25%, cnupr) (). 
D D 


5. CHHTe€3 ONTHUMECKH MeaTeNbHHX MenTuUAOB. Fe 
BeCKYy TJIMKOJIeBOrO HH MOJOYHOKHCOFO ac*upa allMJIMpOBaHHOM AMHHOKHCJOTE 
PaCTBOPAIOT B CMeCH C XJIOPruApaTOM 32Pupa AMHHOKHCOTHI WIM MenTHya B MP 
HMMaJIbHOM KOJIMYeCTBE CHpTa, HeHTpamH3yioT | N NaOH u joOaBsatoT 2 M 
cpocbaTHoro Oydepa pH 8. 3atem oBogat pH pactBopa fo 7,8—8,2 (npoBepK 
moTeniuomertpom JIII-4), mpuOapasaior 1—1,5 mr cbepmeuta. Temmeparypa pea! 
WMOHHOH cMecu~20°. Uepes 5—15 mun. HauMHaeT BbINalaTb OcaloK MenTHL: 
Ilo ucTeyeHuuw BpeMeHH, ykKasaHHOrO B TaOm. 1, ocaqoK OTPUbTpPOBbIBAIOS 
mpomprBaioT | N HCl go ucuesHopenua HMHTMApPMHHOH peaKIlwu HM pacTBOpO) 
cOMbl WO HCuesHOBeHHA peakuun c KJ uw KJO3, KpaxmMas u MepeKpucTaH3c 
BbIBaIOT H3 BORHOrO cnupTa. Ecam BO BpeMA peaKIHH BbIMaeHHA OcaldKa 
HaOsioqaeTcA, TO BECb pacTBOP yMapHBalOT B BAKYYMe HM OCTATOK OOpabaTHIBak 
XJIOPOPOPMOM HIM STHJalleTaTOM, mpomblBaioT | N HC], pogo u cogoli u yuna 


puBaoT. YcIOBHA MpOBeeHHA peaKIMH HW MOMYUeHHbIe pesybTaTbI IpelcTak 
JIeCHbI B TaOn. 1 un Q. 


Mockosckuit TrocyapcTBeHHEIi yHuBepcuTer Ilocrymuao 
um. M. B. Jlomonocospa 26 IV 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1M. M. Botpuuuk,C. M. Apaesa, JIAH, 112, 1053 (iii), oat SF 
ton, M. Bergmann, J. Biol. Chem., 118, 414 (1937). ®J. R. Vaughan, J. 
Chem: Soc.5, 74,/6137 (1952). 94 Ry Joule, Ko HO Wood RY Jet ouce ce 
Anderson, J. Am. Chem. Soc., 78, 2126 (1956). 5 L. Heslinga,J. F. Are 


Rec. Trav. Chim, 76, 982 (1957). 
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Jornayn Akaygemuu nayr CCCP 
1958. Tom 123, Ne 2 


XHMH fl 


K. ®. KKHTAY, M. 3. OMHKEJIBUITEMH, HW. M. THMOXHH u A. VW. MAJIMHHHA 


NOJIYGEHHE MW HCCJIEROBAHWE ®H3HKO0-XHMU4ECKUX CBOMCTB 
®PAKIMM KAPBOKCHMETHJILLEJIJIIOJIO3bI 


(ITpedcmaeaeno axademuxom A. B. Tonuueeoim 38 VII 1958) 


B nocmeqHve Trosbl IWMpoKoe MpakTH¥ecKoe NpHMeHeHHe MomyuHa BOLOpac- 
| TBOPHMaA HaTpHeBad COMb KaPOOKCHMeTHOBOO a*Ppupa WeOO3bI (kapOoKcn- 
MeTHJILe10103a — KML). 

KML mpumMensetca B pa3IMUHbIX OTPacIAX TeXHHKH B KayecTBe cTaOHJH- 
| 3aTOpa, SMYJIbraTopa, Kleslero areHTa, AKTHBHOM MpucayKH K CHHTETHYCCKHM 
MOIOLHM COCTaBaM H JWI MHOrMX Apyrux tenet (1, *). 

KapOokcuMeTHIMeI003a ABJIACTCH CJIOXKHBIM MOMAMCMepCcHbIM MpoOkyK- 
TOM, COCTOALIMM H3 pa3JIMYHbIX (paki, OTMMYAIOWIMXCA Apyr OT Apyra no 
XHMHyeckomy cocTaBy (*) MH (bH3HKO-XHMHYeCKHM CBOLCTBaM HM MOxXKeT ObITb 
NosyyeHa C pa3JIMYHbIMH 3HaYeHHAMM CTemeHH 9TepHduKaluN wu NMOMMMepH- 
3allHi. 

Ilostomy He 100ad Mapka KMII orBeyaer TpeGoBaHuAM WesleBoro Ha3Haye- 
Hua. M3 Bcero MHOroo6pa3HA BO3MOXKHBIX coequHeHuH KML auutp oTenbHbie 
-W3 HUX OKa3bIBalOTCA MpHrodHbIMH JIA MpakTHyeckOrO MpHMeHeHHA B TOL 
UJIM HHOH OOsacTH TeEXHUKH. BwlOop HanOouee 9cekTHBHOH MapKku KMI] B kax- 
JOM OTJ@/IbHOM CJly4ae pelllaeTCA SKCMePHMeHTaIbHbIM MYTeM, Tak KaK JO 
HaCTOAULerO BPEMeHH He YCTAHOBJIeHa CBA3b MCKAY XHMHYECKHM COCTABOM OOpa3- 
yop KMII, ux du3HKo-XHMH4eCKHMH CBOHCTBaMH HM MoBeeHHeM B lpollecce 
TpakTHYecKOrO HCIO/b30BaHHA. 

Kpome Toro, o6pa3unt KMII nourm Bcerga cosepxKaT HEKOTOPOe KOJHYCCTBO 
TPYAHOPacTBOPHMbIX HaOyXalOWMX BOMOKOHEM, TaK HasbIBaeMOlt remeoOpasHoH 
(basbl. ColepxKaHne NoceqHeH MOXKeT OKa3aTb CYULCCTBCHHOe BJIMAHHE Ha CBOH- 
CTBa PaCTBOPOB KapOOKCHMeTHILEJIJIIOJIOSBHI. 

To qanupm Jitopur u Bauzeps (4), 43a Tana KMI] c ofunakoBpimu cpeqHHMH 

| 3HaUCHHAMH CTeMeHH 3aMeLLeHHA HM CTeMeHH MOJIMMepH3alluv, HO pasHbIM CcOjep- 
KaHMeM remeo6pa3sHolt cba3bl, HMeJIH COBepWIeHHO pa3/IM4Hble peowlorMyeckHe 
_ cBolicTBa. 
' B cBa3H C H3IO%KeHHbIM B JaHHOH paOoTe Oplia MOcTaBeHa 3aaua H3y4HTb 
| pakuvounblit coctaB KapOOKCHMeTHJLMe/OMO3bI, (PH3HKO-XHMHYCCKHe CBOH- 
_cTBa (ppakuwit M BIMAHHEe OTACIbHbIX (pakiwi Ha MoBexeHHe KML B npotecce 
/ ee MpakTMyecKOro HCIOIb3OBaHHA. 

B KkayectBe oObeKTa HCCeLOBaHHA Opin BHIOpaHbl YeTbIPe OOpasua KML, 
M3 KOTOPbIX MepBbIii mpescTaBneT coOoH Mapky KML, npumenstoutyiocs B Ha: 
cTOAee BPeMA JIA CTAOMM3aUHH MIMHUCTbIX pacTBOpoB B OypeHHu (°,”); 
BTOPOH —UCNOb3yeTCA IA CTAOMMMSANHH CHJIMKATHO-COJIEBbIX PaCTBOPOB, 
Mp MpOBOAKe CKBa2KHH B 30HAX JEP KO OOBOLHAIOUIH X CHI H OOBa/HBaIOWMXxCA MAr- 
KHX Mopog (?), a TakxKe B KayecTBe KeAMerO areHTa (°); TpeTHH—HemMeLLKHH, 
mapku VHR, xoropbiit TakxKe MpHMeHsAeTCA B pAwe CTpan AMA cTaOulH3allHn 
MPOMbIBOUHbIX PpacTBOPOB MIpH OypeHHH CKBaxKHH Ha HepTb, a YeTBepTbIH — 
cnelldaIbHO MOmyueHHbIli HH3KOBASKHH mpenapat KML. 

MpakUMOHMpoBaHHe OOpaslOB MpOH3SBOAMOCh C/eAYIOUMM o6pa3som. K 5— 
6%-mMy BOJHOMY pacTBOpy TeXHHYECKOFO MpOAyKTa MeMWICHHO, MpH 9HeprHyHOM 


6 B8axnas 1015 oe 


MepeMeWIMBaHHH, MpH KOMHATHOH TeMMepaType MpHJIMBaeTCA OCaMMTeb —> 
alleTOH WIM MeTaHos,— 20 NoABeHuA ycTouMBOH B3BecH. BpilaBwiaa dpak-| 
WMA OTeIANacb OT MATOUHHKa MYTeM (PUIbTpOBaHHA Ha BOpOHKe BroxuHepa WIM) 
IeHTpHyrupoBaHuA Ha cymmeplentpudyre npu 20000 06/MHH, 3aTeM TIOJBep-| 
Talacb OWHCTKe OT MOBapeHHOH COM WM eMKOFO HaTpa MYyTeM 9KCTparHpOBaHHs | 
MeTaHOJIOM. 

AnanorwuHbiM MyTeM H3 MaTOUHHKa ObIIM BbI,eeHbI MOceLyoumMe PpakUHnHn. 

Hapsany c cbpakiMOHHpOBaHHeM MeETOOM OCaxKeHHA CIHMPTOM, Bce OOpasilbl, 
KpOMe HoculeHero, NOABeprasucb pasfeeHnio Ha remecOpasHyto U 301e0OpasHy!o 
(ba3bl MyTeM LeHTpucpyrupoBanuaA Ha cynneplentpudyre 2—3,5%-xX BONHBIX’ 
pacTBOpOB TeXHH4eCKHX MposxyKToB KMII. Ilomyyennpie reneoOpasHaa M 30J1e-> 
o6pasHaa cba3bI OOpabaTHIBaJIMCb MeTAaHOJIOM WJIM alleTOHOM H OUHILaJIHCb OT? 
eo“ H XMOpHCTorO HaTpux. Hexotopble u3 HHX MOLBeprasucbh PpakWMOHH-- 
pOBaHMI0 OcaxKeHHeM MO yKa3aHHOH BbIle MeTOgMKe. Brixoy Ppakuun ompe-: 
Jems B MpOlenTax OT OGuyero Beca Bcex (ppakUNH JanHoro OOpasila. B mo-! 
JIYYCHHIX (PpakKUMAX ONpeAeAIHCb CTeneHb NOMMMepH3salUN Mo mMeToLy Byp-' 
wa (7) WH cTeleHb 3amMeuleHHA TyTeM HOfoMeTpH4uecKOrO ONMpeseeHHA MeIH|! 
B M@IHOH COM KapOOKCHMeTHJIIMeJIJIIOJO3bI. 

Bpwia u3yueHa BASKOCTb NOMyYeHHBIX @paKkuWHH KMII, a Takxe ux cTabu- 
musupyroulee AelicTBve Ha CycneH3HH H3 OeHTOHHTOBOH LIMHbI aCKaHredJb. | 

IlpeqpapnTebHbIMH MCCeOBAHHAMH YCTaHOBJeHO, YTO BASKOCTb BOJHBIX) 
pactsopop KMII c konuentpaunei 0,1% nu Bbliue He NOAYMHAeTCH 3aKOHY) 
HoptoToua. Ilostomy B JaHHOl pa6oTe ucceqOBasHCb pasOaBJIeCHHble pacTBOPbI) 
(0,05%), B KOTOpPbIX, KaK MNOKa3aJIM HalH ONpeeseHHA, AHOMAJIHA BASKOCTH 
lpakTuyuecku oTcyTcTByeT. BsasKocTb ompeeisuiacb BHCKO3HMeTpoM § I IMHKe-: 
Buya mp 20+0,02°. | 

CraOusu3zupyroulee JelicTBue dbpakunH KMI] onpexesanocb MeTOJOM (HJIb-; 
TpalMOHHOrO aHasv3a c Mepenayom JaBnenua B | aT. Mcnonbsopanuch 5%- 
pacTBOpbI TIMHbI c WOOaBKOH B KayecTBe koaryaATopa 10% NaCl u B kayecTB 
cTaOumusatopa 0,75% dpakunn KML. 

M3mepso0cb KOJHUeCTBO (pHJIbTpaTa, Mpowesuero Yepes OyMarKHbIN CPUIbT 
muiomaybio 60 cm? 3a 30 Muu. 

TlonyueHHble pe3ysibTaTbl MpHBeweHb B Tad. |. 

Kak BHHO H3 3THX JlaHHbIX, MPHMeHeHHadA TeXHHKa cbpakUHOHMpoBaHHu 
NO3BOJIACT BLIABHTb HeOAHOpOAHOcTh KMII B oTHOWMeHHH OOONX NoKa3aTeet 
Kak IO CTeleHH MOJHMepH3alluH, Tak HU MO cTeneHH sTepuduKanHu. IIpu stor 
HaOsOaeTCA 3aKOHOMepHOe H3MeHeHHEe CBOHCTB (ppakUHli, pacnomoxKeHHbIx 
B TOpsAAKe UX BbIAeeCHHA: (pakUHH C MeHbIUeH CTeMeHbIO NOMHMepHsallHH Xa-+ 
pakTepH3yroTcA Ooee BBICOKOH cTeNeHbIO 9TepH*UKAaLHH, YTO MOKa3aHO H 
BC€X H3Y4eHHbIX OOpasilax. 

Hapsyy c aTuM, usyyenve dpakunii KMII, nomyyennpix MeTOOM ocaxJe- 
HHA, MOKa3aslO, YTO OHH HepaBHOLeHHbI H MO CBoOeH cTaOHIM38NpyrouleH cnocoé- 
HOcTH. TpeTba dpakuua, momyuenHad u3 OOpasua Ne 1 u xapaKTepu3yto- 
Waacd HH3KHM 3Ha¥eHHeM CTeIeHH NOJMMephsalluvH, JaeT HanOobuUty!0 BOO- 
oTyauy. 

JlanHoe uccieqoBaHve MoKa3sbiBaeT Tak»xKe, TO BbieleHHad u3 KMIL res 
JieoOpasHaa (pasa XapakTepH3yeTcA HU3KOH CTAaOHMMSUpyIoUel CnOCOOHOCTbIOL 
Oco6eHHO 9TO BHHO Ha OOpasuax NoNo 2 nw 3, rye BogooTMaya ZocTuraeT 26 
51 MJ, B TO BpeMsl Kak 30e0Opa3Has (pasa Tex %xKe OOPasIOB NO3BONAeT CHU3HT 
(puIbTpawyuio Wo 10 wu 5 Ma. 

OTH NaHHble MO3BONAIOT CleMaTb BbIBOL, YTO KPOMe CTeNeHH MOMMepH3allMH 
H STepHpuKalun, onpexenmtouHx apdekTHBHOCTL cTaOusmMsupyiomel cnoco64 
HOCTH MpertapaToB KMII (?, °), ceayer TakxKe CUNTATbCA C COJepxKaHHeM B HU 
reeoOpa3HoH asp. 

CooTHomenne reneoOpasHot u 30ne06pasHoli das B MpoykTe HMeeT 3Haue+ 
HH€ He TOJIbKO N1pH Hcnomb30BaHHU KMII 8B kauectBe cTabuH3aTOpAa PIMHHCTHIX 
PacTBOpPOB, HO H AA ApyrHX MpakTHyecKHX Were, B YaCTHOCTH MIpH UCMOWIbs 
3soBaHHH KMII B xayecTBe Knenmlero areHta. / 
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Ta6Oauuna 1 


Se Bpixoy BaskocTb pees Cre- Bones 
: pants Opa fog nac:| cam | rete lore, 
e) Bec % Tunyas | Mepu- uKa- a 
s 3alun rogeact 
1 | Ucxogupiit o6paser Doth 354 Some ao 
| I ppaxyusa 49,8 Py d) 417 80,7 4,1 
| Il mpakunsa 32,0 2,0 391 83,6 3,9 
| Il mpaxuusa hel ARS 197 90,5 lee 
| Teseo6pasHan basa 5,0 at9 518 76,0 7,4 
SomeoOpasHad cbasa 95,0 2,4 319 84,1 3} 8) 
I mpaxgua 56,4 250 404 80,6 4,0 
Il @paxuua 2309 Diss 342 86,0 3,9 
2 | Ucxogupmi o6paser Dee 500 63,8 NaN 
Teneo6pasnaa (basa 19,30 Li 635 DOOM EZORO 
SoseoOpasHan (pasa 80,70 20) 276 66,3 9,9 
I dpaxuua 66,50 2,0 280 64,9 10,14 
Il mpaxgusa 33,50 1,8 253 68, 4 8,7 
3 | Ucxogzupml o6paser 19,3 aya(0) 
Teaeo6pasHan casa 24,6 01,2 
SoseoOpasHaa (basa 75,4 4,2 547 84,1 4,8 
I $pakuna 29,59 Aes 585 Ths}. D2? 
Il @paxuua 70,45 3,6 512 91,9 4,3 
4 | Ucxogunm o6pa3er, 83 84,2 = 
I bpakuua 82,9 — 92 76,2 — 
Il @paxnua 3,2 — 55 85,7 = 
Ill mpaxyusa 4,9 — 54 85,7 = 
H IV paxuua 5,2 _ 44\ 102,5 = 
OyHaKko B 3TOM CJIYUae, KaK 9TO SKCIIEPHMCHTaJIbHO HaMH WOKa3aHO ITYTeM 
ACCIeROBAHHA (bpakuuH OOpasua Ne 2, HanOonee scteKTHBHOH ABJIAeTCA reve- 
DOpa3Haa (pasa. 
I]popoqumoe HaMH CpaBHHTebHOe H3yyeHHe cTeMeHH OHOposHOocTH KMI] 


Domee addekTHBHBIX MapoK KMLI, oTBeyatoulHx WesIeBOMy Ha3HayeHHW. 


MockosckHit HepTAHOH HHCTHTYT Tloctynus10 
um. MW. M. Ty6xuna 1 VII 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1K. ® Kurau M. 3. ®unkenbmTetn, E. Mc. MoruaescKk nit, 
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(a ap. Mocxosck. Hedt. unct. um. HW. M. Ty6xuna, s. 20, 67 (1957). * T. Ti mel, Svensk 
'Papp., 56, 311 (1953). 4G. Diirig, A. Banderet, Helv. Chim. Acta, 33, 1106 
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)BBICLI. yu. 3apey., cep. Hedtp u ra3, B. 6 (1958). ®°M. 3. PHHKeabUTeHH, B. A. 
Tlocneaos,H. C. Tronomanos a, Jlepesoo6paéar. npom., Ne 8 (1956). 7 E. W urz, 
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XHMH f& 


B. Ji. MOHMCEEB, FO. H. JIAOBA, B. UH. BEJIEHEEB, M. Bb. HEHMAH 
M 4leH-KoppecnonszentT AH CCCP B. B. BOEBOJICKHH 


MYTH OBPA3OBAHHA MPOMMJIEHA HW ITMHJIEHA MPH KPEKHHTE 
H30BYTUJIEHA 


VispecTuo, uT0 mp TepMuyecKOM pacnage u306yTueHa MO 50% ucxosHOre 
BeLLeCTBa MepeXOAUT B 2XKUAKOCTH (O/le*pHHbI, apOMaTH4eECKHE coequnenusa) (4) 
Tleppbim sTamoM O6pa30BaHHA 2KHAKOCTeH ABJIAeTCA, MO-BHAMMOMY, MOJIMMepy 
3alMA HCXOAHOrO OMepuHA AO AMMepoB uM TpuMepoB. IlocneqHHe pu OObI 
HbIX TeMMepaTypax KpekuHra (500—700°) camu cmocoOHbl MosBepraTbcA pas: 
AMUHBIM MpeBpalileHHAM C OOpas0BaHHeM B KOHeEYHOM C¥eTe KMAKHX MpOAYKTO) 
KpeKHHra. 

CooTHomleHve yriepoda H BOoopofa B XHAKHX MpOMyKTax TepMH4yeCcKOr 
KPeKHHTa H306yTHeHa MpHOJIM3HTCIbHO paBHO efMHHUe (7), TOrMa Kak B 3G 
6yTHJIeHe OHO paBHO ABYM. ITO NO3BO/AeT MpeANONaraTb, uTO pH OOpasoBaHul 
2KHKOCTeH B ra3soBy10 (ba3y MOXET BbILeATbCA BOAOPON HW MeTaH; NpPHHWANHa 
HO BO3MOXKHO YacTH4YHOe OOpa3z0BaHHe UH Oovlee TAXKEMbIX Ta3OBbIX MpPOAYKT 
KpeKHHra, cOdepxKauiux m0 2 Hu no 3 aToMa yruepoya B MOweKyJe. Bonp 
O TOM, KaKHe ra30Bble NpOAyKTbl HW B KaKHX KOJIMYeCTBAX MOFYT BbIAeIATbC 
M3 %MAKOcTeH WIM xKe B Mpollecce UX POPpMUPOBaHHA, COBePLIeHHO He H3y4e 

Llenbio HacTosmeH paOorbl ABJIAeTCA BbIACHeHHe MyTeli OOpa3s0BaHuA Mp 
TMWJleHa — OHOrO H3 OCHOBHBIX Ta30BbIX MpOAYKTOB KpeKHHra H300yTHIeH: 
SapaHee MOXHO OblIO OX%KUAaTb, YTO ECM MponueH OOpasyeTcA TOMbKO U3 U3 
OyTHIeHa, TO CKOPOCTb ero OOpa30BaHHA JOJXKHA CIeAOBaTb BO BpeMeHH 
CKOPOCTbIO pacXOJOBaHHA H300yTHIeHa, T. e. MOJIXKHA YMeHbILMATbCA CO BP 
mMeHeM. Ecuim »Ke mpomuieH OOpa3yeTca He H3 H306yTHMeHa, a H3 2%KUKOCTE 
WIM KAKHX-JIMOO MaJIOyYCTOHYMBbIX MpOMeKYTOUHBIX MpOAYKTOB (HO He pati 
KaJIOB), CKOPOCTb ero O6pa30BaHHA WONKA PABHATCA HyJIO B Hayase peat 
HHH, a 3aTeM BO3pacTaTb NO 3aKOHAM MOCMeAOBaTeMbHbIX peakUMli. Ecan oct 
IeCTBIAIOTCA OOa MYTH OOpa30BaHuA MponmuseHa, TO NOI2KHO HMeTb MeCTO Hi 
Jlo*KeHHe OOeHX STHX KapTHH. Menno Tako cyyall H HMe@ MeCTO B Halla 
OMbITaX. | 

Mbl W3y4aIH W3MeHeHHe CKOpOCTH OOpa3s0BaHuA MponMsieHa B Mpolece 
KpeKHHra W300yTHIeHa C MOMOLbIO M30TONHOrO KHHeTHYeCKOrO MeToga (' 
Uns atoro kK u306yTHIeHy ROOaBIANOCh HeOOMbINOe KOMMYeCTBO MeyeHOrO Mp) 
MM1eHa H ONpefeAIMCb KOHWeHTpaluA HM YebHad aKTMBHOCTb Mponnser 
B xofe peakiwH. Mevenpili nponunen Obl MpHroTOBeH c MOMONIbIO Aeruyp 
Tauuu (mp 370° Haq amloMOCHJIMKaTHbIM KaTa/IM3aTOpoM) H-Mpomu1oBoro onal 
Ta, MeyeHHOrO yraepogom C' np rugpoKcumbuoi rpynne *. Kpexuur cmet 
9Toro Mmpomuiena (15 MM pr. cT) H M306yTHIeHa (285 mM pT. cr.) mpoBoguad 
B CTATHYCCKOH BaKYYMHOH ycTaHoBKe mpu 542°. Xo yaenbHo akTMBHOCTH| 
M KOHWeHTpallud mponuaena [C,H] noKa3au Ha puc. 1. CkopocTs w, 06pa30B; 
HHA, MpOMHeHa, BLIYHCeHHaA MO opmyule 


Ww, = —.2,3 [C3H,] d lg a / dt, 
mpuBeyeHa Ha puc. 2, 


* 7 
B cuuTe3se Meyenoro nponanena mpuuuma yaactue E. Jl. Pegopos. 
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SHaueHHA NponsBoqHon diga/dt u Konuentpanuu [CsH,] Opanuce no craa- 
*KCHHbIM KPHBbIM pue. 1. 

BujAHO, 4TO B Hauawle peaKIHH CKOPOCTb W1 He paBHa HYJIIO H YTO OHA pacTer 
8 TeveHne 10—12 muu., T. e. mpaMepHo Zo 20% npespamenusa us06yTHIeHa. 

Hai2eHHblii HaMH pOcT W, TOBOpHT O TOM, YTO 3aMeTHOe KOMMYeCTBO NpoMH- 
meHa Ip KpekHHre H300yTHeHa OOpa3yerca He M3 H300yTHIeHa, a H3 KAKUX-TO 


umtymun-me Bat0, mm pin. cin 
400) 


300 
25 

200 i 
8 af 

100 Ss 

0 | Vi 

7, B We Oo 10 MU#. 

Puc. 1. S3apucumocTb KOHWeHTpa- Puc, 2. SaBucuMocTb cCKOpocTH 
wun (/) 4 yfenbHoH aKkTHBHOCTH W, OOpa3s0BaHHaA MpomuneHa OT 
(2) mponuaena oT spemenn. Ha BPCMECHH jx 


OcH aOcllHcc BHH3yY yKa3aHbl Mpo- 
WeHTbI MpeBpalleHuA H300yTHMeHAa 


(IPOMeEXKYTOUHBIX MpOAYKTOB KpeKHHTa, OYeBHAHO 43 2% KOcTeli. IIpu’ BpeMeHH 
it = 0 HMKakHX IIpOMeKYTOUHEIX MPOLYKTOB HeT, MH MONA CKOPOCTb O6pa3o- 


3 Mu306yTueHa. Pa3HOCTb wy, — w° ABIAeTCA MepoH CKOpOCTH OOpa30BaHHA 


(IpONnuseHa H3 MpOMe@KYTOUHKIX MpOAyKTOB. 

' Heo6Oxoqumo uMeTb B BUY, YTO CKOPOCTbh pacxofOBaHuA u30byTHIeHa MIpH- 
MMepHO NocTosHHa Jo 20—3U% mpeBpamenua (*). 

| Kak BHHO 43 pHc. 2, CKOpocTb O6pa30BaHHA Mponusena B OCOmacTH 10—14 
IMHH. IpOXOJHT vepe3 MaKCHMYM HM HauMHaeT yMeHbuaTEca. IlockObkKy Mak- 
'CHMYM JI@XKHT B OOaCTH BbICOKHX MIPOLeHTOB MmpeBpalle- 3 

Ws, Pe peakWHA OCOKHAeCTCA PAQOM MOOOUHBIX MpO- = amn/mun-me Bal0, 
ILECCOB, MbI CYHTAe€M IIpe2KAeCBPCMeHHBIM JeaTb KakHe- 
imH60 KOJIMYCCTBEHHbI€ BbIBOZbI H3 3TOFO (pakTa. 

B HeCKOJIbKHX OMbITaxX HapAAY Cc YebHOH aKTHB- 
(HOCTbIO NponuieHa Oblwia ONpeMeseHa AKTHBHUCTb STHE- 
fHa. Pe3ybTaTbl 3STHX OMbITOB NOKasaHb! Ha puc. 3. Jaa 
bHHTeplipeTalluH 3THX Pe3VJIbTATOB HY2XKHO 3HATb OTHO- 
WIeHHe YJebHbIX AKTHBHOCTeH MponuieHa U OOpasyro- 
mujeroca W3 Hero 3THIeHAa. 
|  CnelnasbHble OMbITbhl MO KpeKHHTy MeveHOoro Mponn- 
jyleHa, IpHMeHaABWwerocA B Hallet paOote (T= 600°, po= 0 
= 300 mM pT. cT.), NOKa3au, YTOB HHTepBase OT 14 JO 0 § 0 5 20 mur, 
145% MpeppalleHuA NONYYeHHbIH STHNEH MMe TY Ke aK- p,. 3  Zanncumocte 
[THBHOCTb B pacueTe Ha OJMH ATOM yrvlepOfa, YTO HW HC- yyenpuof aKTHBHOCTH 
OXOMHbI mponuven *. mponusena (/) u sTH7e- 
' Kak BuyHO u3 puc. 3, AKTHBHOCTb 9THICHA B OMbITAX Ha (2) OT BpemeHH 
)MO KpeKHHry H300yTHIeHa 3HaYHTCIbHO HH2Ke, eM aK- 

)THBHOCTb MpomuseHa BO BCeM HCCeAOBaHHOM HHTepBaie MpeBpallleHHA H30- 
) OyTHIeHa. 
_QOTO 3Ha4HT, YTO JIHIb YaCTb STHEHA OOpasyeTca U3 MpOMMNeHa. Bo3MO2KHBI 


i 
: * Dror uHTepecublii pesymbTaT MOX%KHO OODACHHTb, BAAMMO, TOJIbKO MpeANOO%KHB, YTO B 
| mpowecce KaTasIMTHYeCKOH erug_paTalMH X-MponmHJOBoro cnupTa MeTKa C4 B nosyyeHHOM mpo- 
TMleHe paBHOMepHO pacnipeylesusach MO BceM yrsepogHbIM aTomMaM. Her ocHOBaHHa AyMaTb, 
ero B HCXOJHOM CMupTe MeTKa yxKe Oblia pacmpeyemeHa PaBHOMePHO MO BCeM yIIepOHBIM aTO- 
/MaM, OJHaKO 9TOT BOMpOC HaMH CIellMatbHO He MpoBepAIcA. 
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Ba Apyrux MyTH oOpa30BaHHA STHeHa — HeMOCpeACTBeHHO U3 u300yTHJIeHAa 
HIM H3 %KHKOCTeH. 

Ha ocHopaHHH HallUWX 9KCMepHMeHTAaJIbHbIX JaHHbIX HeIb3A CielaTb BbIBO- 
la 0 TOM, KaKOli u3 91Mx myTeli mpeoOaqaeT. Ha BO3MO2KHOCTb OOpasoBaHHA 
3THeHa U3 XKHLKOCTeH yKa3biBaeT TO OOCTOATeIbCTBO, YTO H3 HHX MOXKET NO- 
JtyuaTbcaA MponMien. 


VWnctuTyT XHMH4eCKOH (PH3HKH Ilocrymus10 
Axayemuu HaykK CCCP 28 VII 1958 


UWATMPOBAHHAA JIMTEPATYPA 


1C.D. Hurd, L. K. Eilers, Ind. and Eng. Chem., 26, 776 (1934). 710. UW. 
Jisnospa, B. WH. Beneuees, B. B. Boesogackunh, JAH, 114, 1269 (1957). 
3M. B. Heiima x, KOX,.28, 1235.(1954), 4M. J. Molera, KJ Stubibes 
J. Ghem. Soc., 1952, 381: 


| 
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Hokuagn Akanqemuas Hayk CCCP 
1958. Tom 123, Ni 2 


XHMHA 


E. M. TIAHOB u uaen-Koppecnonzent AH CCCP K. A. KOUELUIKOB 


PEAKUHA TJIKOMBHPOBAHKS 


Hecmorpa” Ha TO, YTO peaKWMs MpsMOrO BBeLeHHA ATOMOB MeTaJIJIa B Opra- 
HUUCCKY!O MOJIEKYY MpH AeHCTBUH COeH MeTaJIJIOB H3BeCTHAa Y2Ke LaBHO («Mep- 
KypupoBanne» (')) HM Haliena B Oomee no3qHee Bpema («aypHpoBaHuey (2), 
TaJWIHpoBaHHe» (*)), MO CHX MOp HHYerO He ObINO H3BecTHO O MpsAMOli peaKUHH 
«IIJIIOMOH pOBaHHA». 

J[na mogo6Horo posa peakiMH C ycmexoM MOrvIM ObITh IPHMeHeHBI COM Opra- 
HHYeCKUX KHCJOT MeTaJJIOB, Kak 9TO MOKa3an J[HMpOT pH MepKypHpoBaHHH u 
OHH 43 Hac copMectHo c B. II. PaymKosoh npu tanmuposanun (*). C zpyroti 
CTOPOHbI, XOPOWIO ObIIO U3BeCTHO, 4YTO THOeH OCOOeHHO JerKO mOsBepraerca 
MeTaJJIMpoBaHnuto. Bce 9TO MoOyAusIO Hac K MpOBeeHHIO HCCeOBaHHA MVIIOMOH- 
poOBaHHA Ha OCHOBe B3aHMOAeCHCTBHA MeKAY COMAMH OpraHHyecKHX KUCJOT 
YeTbIPeCXBaJICHTHOrO CBHHIIA Hw THOCeHOM. 

IIpu pa3pa6oTke HaMM HOBBIX MeTOJOB CHHTe3a CBHHILOBOOpraHHyecKHX 
coequHeHult (°), B TOM uHcIe MH HOBOrO KJacca ArPbX; *, Ob110 OTMeyeHO OCOG0e 
‘yoOcTBO NpHMeHeHUA TeTpan300yTupatTa CBHHIa, KOTOPbIit xOpoulo KpucTas- 
\IM3yeTCA, OCTATOUHO YCTOHMYMB, PacCTBOPHM B OpraHHyecKHX pacTBOpHTeIAX, 
B TOM 4MCJIe U B THOdeHE. 

[IntomOupopanue HaOmiofalocb HaMH MIpH caexyIoulMxX OOcTOATeIbCTBAX: 
Mp TlalKOM pacTBOpeHHH TeTpan300yTupatTa CBHHIa B H3ObITKe THOGeHAa ObIIO 
3aMeYeHO Yepe3 HECKOJIDKO JIHeH CTOAHHACMeCH IIpH KOMHATHOH TemMepatype, TO 
‘B3ATAA MpoOa mp THApomHse He AaeT THNMYHOH peakUHH Ha MpHCyTCTBHe COM 
yeTbIPeXBaJIeHTHOTO CBHHILa (Bbillaaer OcaOK CBeTJIO-2KeNTOrO WBeTa). Takum 
loOpa30m, TeTpavsoOyTupaT CBHMHIla MOcTeMeHHO ucuesaeT. 
| B ycmoBusX, ONMCaHHbIX B 9KCIICPHMeHTAIbHOM YacTH, yaeTCA BHILCIUTb 
|qoxasat» JMu300YTHpaT [M-4-THIHMJICBHHWa B Bue Oeloro KpHCTaJIHYecKOrO 
(BeiecTBa, OOpasOBaHHe KOTOPOFO MOXKHO MIpeMNOMOXAKUTEMbHO IPHMMCAaTb MOcwe- 
(JoBaTeIbHOCTH HuxKecMenyrouMx peakwui**. TlepponayanbHO OOpasyeTca He- 
(cToliku Tpuu306yTupaT THSHHICBHHIa Ha OCHOBe MpxAMOH peakUMH MIOMOn- 


| poBaHHaA 


re 


oe 


i 
| 


| J+ee [ooccH(cHi), jhdgerxe l : ie [ooccH(ch,), yt (Cliy,CHCOOH (1) 


! s 


)xoropbiii “anee noyBepraetca NMCMponopuMoHH poBaHHyo 


2 | : | Sp [cocctictis] aoe (QO) ] Pe[OoccH(cli,) + Pb [ooc-cructs),}, (II) 


2 


* Kpure u corp. (6), onucaB nomyueHne coeqMHeHHi KMacca ArPbXs3 uepe3s WHapHspTyTHbe 
hcoenuHeHua, He OOpaTHM BHUMaHHA Ha TO, YTOSTOT MeTOR ObWI OTKPHIT H onmy6/IHKOBaH 


| row, pauee (7). 
ee r Fae o6pasopanust [CsH3S)2 Pb [OOCCH (CHs)a]2 MoxkeT ObITE 


|  ** TIpyroi BO3MO>%xKHbIK M 
}CBa3aH C MeTAJIJIMPYIOWHM jelCTBHeM CyH3SPb[ OOCCH(CHs)2|3 B OTHOMIeHHU THO*eHA. 
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AuaJus3, OnpeAesIeHHe YCa KHCJIOTHBIX Tpyli U MpeBpalleHie B OHCMOHO: 
xmopalleTaT J{M-a-THIHVWJICBHHIa NO ypaBHeHHo- 


( Q) Pb [oocet(cHsh], + 2cH,cicooH > ( U) PH(OOC*CH,C> + ACH),CHCOOH (III) 


2 


nofrBep»xaeT CopMyy coeqMHeHHs. 

JIna onpeyeieHuaA mecTa BCTYMIeHHA CBHHIWa B MOJIeKyJYy THOdena Obi 
NOYYeH 3aBELOMbIM- LHH30OyTHPaT JM-4-THSHMJICBHHILa U3 TeTPa-a-THSHKJICBHH- 
ua (8) mo peakIuH: 


( () Pb + 2(CH,),CHCOOH —>- ( (J Pb [coccn(ci,),], + 2 U) ae 


KOTOPbIN OKAa3aJICH HJCHTHYUHBIM BeLLeCTBY, MOJYYeEHHOMY Ha OCHOBe IIpAMOTO 
muitOMOupoBanusa. Mecto BcTymieHHuA «asibctba», CBOHCTBeEHHOe THOdeHy B culyuae 
M€TAJIJIHPOBaHHA eo CONAMH JIPYHX MeTaJVJIOB, NOATBepxKAaeTCA HW MpH CBUHUE. 

Takum o6pa30M, IpAMoe BBeeHHe MeTaJJIOB, CTOALIHX B OJHOM pA B Me- 
puoguyeckon cucteme, Au, Hg, Tl, Pb, B opranwyeckyt0 MOJekKYyJY MOKET ObIT 
BOCIOJIHEHO OMHcbIBaeMOH 3]eCb BMepBble peaklUMeH MIOMOHMpPOBaHHA. | 

HecoMHeHHa 3Ha4HTeIbHad 3aMeJWICHHOCTbh Mmpollecca MO cpaBHeHHio C Obi- 
CTPbIM MepKYPHpOBaHHeM HU TaJJIMpOBaHHemM. 


SC MyG-Da Mea otd ol bya sab 


| 
| 
; 
IIntomOupoBaHune THOMEHa. OF Terpan3s06yTupata cBHHIAa c 
(Ipe2BapuTebHO MpOMBITOFO NeTpOeHHbIM 9=PUpOM) pacTBOpAICT (ObIcTpoe raz 
koe pacTBopenHe) B 10 ma THO*eHa (6O/bIIOH H3ObITOK NpOTHB ypaBHeHHA | 
H OCTaBJIAIOT CTOATb MIpH KOMHATHOH TemnepatType. Uepe3s HecKobkO JHE! 
mpoOa Ha HCXOAHbIH TeTpaH306yTHpaT yxKe MaJIO BbIPakeHa (CBeTJIO-2%KeJTHI 
OcaloK Tipu mpHOaBseHnuu BosbI). Tlocne crosHuaA B TeyeHHe 10 Het mpuOaB 
JIAtOT 4 MI AOCOMIOTHOFO CNUpPTa WIA pasOx*KeHHA HEMpOpearupoBaBlUero TeTpa 
W300yTHpaTa CBHHWa M OCTaBAAIOT Ha [Ba JHA. 

TuHoden W cnupT yassioT NOUTH ocyxXa B BakyyMe IIpH KOMHATHOH Temne 
patype. IlonyrBepabii octaTok oO6pa6aTprBaioT 5 Mi OeH30sa, OTPUJIbTPOBbi 
BaloT OT AHM300yTHPaTa ABYXBaJIeCHTHOTO CBHHIWAa UH (uIbTpaT pa36aBaioy 
7,0 Mi TreKkcana. 

Bpinagqaet Oenbii KpucTamiMuecknli OcafoK, T. mi. 192° ( c pasnoxweHnem| 
HayHHaeT TeMHeTb mpu 186°). ! 


Hatigeno %: Pb 37,70; 38,35 
(C4H3S)2Pb [OOCCH(CH3)2]2. Baruucuieno %: Pb 37,85. 


Yuc0 KMCIOTHBIX OcTaTKoB 2,1. ByZyun mpvOaBseHoO K KOHWeHTpHpoBaHy 
HOW CepHOH KHCOTe, BellecTBO pa3suiaraeTcA C OOpasoBaHHemM THOdeHa (106aB3 
JeHue xJOpopopma, 3aTem OOblmuHaA mpoOa Cc H3aTHHOM). 

Jlunso6ytupat jl-a-THSHHICBMHUa XOpOwO pacTBOpAeTCA B cHUpTe H alle 
TOHe, B OcH301e — yMepeHHO Ha XOJIOY HM XOpowlo Mp HarpeBaHnHN, MW10xe 
pacTBopseTcaA B TrekcaHe. | 

BetlecTBo WeHTHYHO WHH3806yTUpaTy, MOMYYeHHOMY Yepes TeTPa-a-THSHUA. 
CBHHell (CM. HHxKe). | 

BucMOHOXaAOpateTaT Ju-a-THSHHACBUHH Ia. 0,55r 2Hn30) 
OyTHpaTa JH-o-THSHHJICBUHa, MOJTyYeHHOrO B MpeNbiyuem OMpITe, pacTBop sito 
MpH KOMHaTHOH TemMepatype B 7 MJ GeH30/1a, NOAKHCeHHOrO 7 KallaMU 3 
MaCIAHOH KHCJOTEI. PacTBOp OTH/bTPOBbIBaIOT OT MYTH HU K (bHJIbTpaTy Tpul 
OaBnioT 0,4 r (qBOHHOe NpoTHB TeopHu (ypaBHeHue (III)) KomuyectBO) Hacbhh 
IleHHOrO PaCTBOpa MOHOXJIOPyKCYCHOH KHCJIOTHI B OeH30e. TlosBuBumiics 
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‘OenbIH MeNKOKpHcTanMuecKHH OCaoK Ha Apyroi Jenb OT(@UJIbTPOBbIBaIOT H 
MpOMbIBaloT OeH30uI0M. Buixog 0,38 r (68%). BemectBo umeer T. ma. 174° 
(c pa302KeHHeM; MocTeneHHOe NOTeMHeHHe HauHHaerca C 165°). Muyocbennuopan 
TMpo6a Ha THOdeH NMOMO*KUTEebHa. 


Hafigeno %: Pb 37,40: 37,43; Cl 12,60; 13,00 
(CiHsS)2Pb (OOCCH2Cl)2. Baruucsteno %: Pb 37,00; Cll 4Z (a, 


BucmonoxsopalletaT JH-a-THSHMJICBUHMA axke IpH HarpeBaHHu O¥eHb IWI0- 
XO PpacTBopsAeTcH B OeH30Ne, XOpocbopMe, AuXxsOpsTaHe, alleToue, cnupTe H He 
y{PACTBOPACTCA B MeTpoeHHoM acdupe, rekcaHe u aupe. 
AuusoOytupaT Au-aTHOHHACBUHMA U3 TeTPa-a-TH>- 
HH ICBUH a, 0,82 © Terpa-a-THSHHICBHHUAa, MoyyeHHOrO H3 OpomucToro 
@-THSHHJIMArHuA MW XJIOPHCTOrO cBuHIa (°), HarpeBaloT Ha BOAAHOM Gane 20 60— 
70° c 1,5 M1 w30macAHOH KucnoTHI. IIpumepHo yepes nomyaca OcaloK pacTBo- 
paetca. IIpoqomxaioT HarpeBaTb ee 15 mun. mpH Tol xe Temnepatype. M3 eme 
fopxuero pacTBopa Bbilaaer Oelbi KpucTanMYuecKHi ocagoK. Ja 6ouee 
MOJHOFO BbIeMeCHHA MpPOAYKTa peakIMOHHYy!O cMecb pasOaBuatoT 1,5 ms MeTpo- 
JeHHOoro atupa, OTCacbIBalOT H MpoMbiBaloT NeTpouleinbIM sdupom. Tlonyuaerca 


“10,55 r (67%) BemectBa c T. mr. 192° (c pasnoxKeHHeM). 


Haligeno %: Pb 38,05; 37,714. 


UvcO KHCOTHBIX OcTaTKOB paBHO 1,9. MuqocdenuHopaa_mpo6a Ha THOeH 
NOJIOXKHTe bHa. 

TlonyyeHHbl TakuM OO6pa30M 3aBeOMbI AnusCOyTupaT TH-a-THSHMICBHHUMA 

}MeHTHYeH ONNCAHHOMY BbIlle WHH300yTHpaTy Ha OCHOBe peak M1OMOHpO- 

BaHHal. 

i Auuso6ytupart Opi mpeBpaileH B OHCMOHOXJOpalleTaT AH-a-THIHHJICBHHMA; 

}mocnequui OKasasica mo cBolicTBaM HJeHTHYHbIM OMHCaHHOMY BBILIEe. 


Hatizeno %: Pb 37,22; 37,30; Cl 12,62; 12,53. 


@u3nko-xumMuueCcKHH MHCTHTYT Tlocrynuso0 
uM. Jl. Sl. Kapnosa 21 VII 1958 


UMTHPOBAHHAA JIMTEPATYPA 


J SO. Din 01h, Bel ol, 2104 (189s), «2M, S] Kiharascei, Ha. ls per a 
meer Ar, Chen. soc, 53, c0od (1931); 2 He-Gilman, R. Ko Abbott, J. Am.-Chem. 
Msoc., 65, 122 (1943). 4B. Il. TaymxKosa, K.-A. Kouvemxkos, JAH; 198, 615 
} (1955); 116, 233 (1957); W3s. AH CCCP, OXH, 1957, 1186, 1193, 13891. ® E. M. Ilauos, 
K. A. Koueuwxk os, JIAH, 85, 1035, 1293 (1952); K. A; Kouemxos,E. M.Ilanos, 
Wiss. AH CCCP, ©XH, 1955, 719; B. HW. JIonounukosa, E. M. Ilauos, K. A. Ko- 
weumKos, Mss. AH CCCP, OXH, 1857, 1484. Re Cries ee PY Dimon; 
'R. Schempf, Ber., 90, 1337 (1957). 7 E. M. Tlanos, B. VW. JIonounukosa, 
mk. A. Kouewxkos, JAH, 111, 10421956)... °K. A. Kouemxos, E. M._ I a~ 
fos, M3sn. AH CCCP, OXH, 1955, 711. ® E. Krause,G.Renwanz, Ber., 60, 1582. 
(1927); H. Gilman, E. B. Towne, Rec. Trav. Chim., 51, 1054 (1932). 
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Tloxxann AnkagemMuun Hayrk CCCP 
1958. Tom 123, Ne 2 


XHMH ff) 


A. A. MIETPOB, K. C. MHHPAJIEBA u B. C. KYTMHH 


JUNOJIBHbIE MOMEHTbI H PEAKIMOHHAA CMHOCOBHOCTb 
BUHWJIALWETHJIEHOBbIX YI JIEBOAOPOJIOB 


(ITpedcmaeaeno axademuxom B. A. Ap6ysoeu1m 4 VII 1958) 


Uccneqopanve peakiui mpucoequHenua 1,3-eHHHOBHIX yreBOOPOOB mpH- 
'BeIO K BBIBOLY, YTO B MOJIeKYJIaX BHHMJalleTHleHa WH A-aJIKeHHJIaleTHJeHos (11) 
3/IEKTPOHHOe O6aKO CMelIleHO B CTOPOHY TporHoi cBa3u ('). B cmyyae xe BH 
HuaiKualleTamenoB (III) u HeKoTopbIxX wM30amKeHHJaleTHeHoB (IV) npu-: 
XONM0Cb OMycKaTb JBOMCTBeEHHY!0 MOJAPH3allHlO HX MOJIEKYJI, YCHJIMBarOuLylo-: 
‘CA B TOM HJIM HHOM HallpaBJIeHHH B 3aBHCHMOCTH OT MpHpoAbl aleHqOB: MpHl 
B3aHMOJeHCTBUM C TasOreHOBOOpOAaMH MOpAOK MpncOeqHHeHHA CBH]eTEeJIb~ 
CTBOBaI O CMeUCHHH 3/IeEKTPOHOB B CTOPOHY TpOHHOH cBa3uH (7), B peaKWHAX 
¢ 6pomMoM, Boso# u cNupTama —B cTopoHy ABoliHo cBasu (3, 4). | 

Takada JBOMCTBCHHOCTb B peaKIHOHHOH CMOCOOHOCTH BHHHJAaJIKHJIalleTHJe- 
HOB MOrIa HMeTb CBOCH MPHYMHOH OcMaOeHHe MOJAPHOCTH CHHHOBOH CHCTeMBI. 
ONarofapA yaCTHYHOMY CMEILeCHHIO XJICKTPOHOB MO BJIMAHHeEM PaUKaJIOB B Ha-) 
IIpaBJICHHH, MIPOTHBOMOJIOX%KHOM OObIUHOMY CMelleHHIO B 1|,3-eHHHOBOH CHcTeMe 


(UID), (LV)): 


CaN 


See N lan 
Hé=couscn, ), RecuScwcZeu an, Ry C=CFCH=CH, ll), nCRCTCE CH, (iv) 
youee Mey Wagan! be Mee. 
‘CH, 


O TakoH NoMApH3alHH BUHWJaIKMJAaWeTHJICHOB CBHJeCTeIbCTBOBaJIH H HeKO- 
Topble HX :bu3sH4eckHe CBOHCTBA. | 

QNeKTpOHOrpaduyecKHM MeTOOM ObluIO ycTaHOBJIeHO, YTO B MOWIeKYyJIe BH- 
HHJIMeTHJaleTHIeHa CHJIbHO YKOPO¥eHO He TOJIbKO paccTosHHe : C—C:, HO u 
pacctosnue CH, —C: (°). | 

B unppakpacHbIx cneKTpaX HHTeHCHBHOCTb Mosoc, OTBeYaIOWHX JBOHHOH 
CBA3H, Oba 3HAYHTeEbHO Ooulee BLICOKOM B Cy4ae yraeBogopoyoB Tuna (III) 
H (IV), mo cpaBHennio c yreBogxopogzamu Tuna (II). Sto MoxKHO 610 OOBSACHHTb 
O6JIbUIMM H3MeCHEHHEM MOMAPHOCTH JBOMHOM CBA3H MIpH KOleOaHHAX B pesyJb- 
TaTe CMelU[eCHHA K Hel 9eKTPOHOB (°). 

OxonuaTelbHOe cyKeHHe O XapakTepe NOMApH3alluuM MOJeKYyJ BHUHHJale- 
THJICHOBbIX YIVICBOJOPOAOB MO%KHO OblvIO ClelaTb, TOMbKO OMpeleMB UX JH- 
NOJIbHbIe MOME€HTHI. 

B antepatype HMelOTCA JaHHble 10 UMOAbHbIM MOMeHTaM BHHHJalleTuiena, 
ABYX eFO (PeHHJIbHbIX 3aMeleHHBIX (’), a TAKE JHBUHHMalleTHeHa H HEKOTOPbIX 
Tpyrux JMeCHHHOBBIX yrsueBoopozos (8). 

M43 WaHHbixX 10 JHMOJIbHBIM MOMeHTAaM (PeHHJIBUHMalleTHJIeHOB Cilelyer, 4TO 
llepeMemjeHHe (PeHHJIbHOH rpynnpt u3 1 B 4 nonomeHHe 1,3-eHHHOBOH CHCTeMBI 
pe3KO H3MeHAeT BEMMYMHY AHMObHOrO MOMeHTa: 1|-cbeHu6yTeH- l-H4H-3 HMeeT 
Oonbuiuii, a 1-cenui6yTeH-3-nH-1 MeHbUIMM ZMMO/IbHbIe MOMeHTHI 10 CpaBHeHH10 
C BHHMJalleTHIeHOM. CileqoBaTebHO, :peHHJIbHad Tpymla BbIsbIBaeT CMemLeHHe 
aJIEKTPOHHOPO OO/1aka B NepBOM culy¥ae B TY Ke, a BO BTOPOM — B IIpoTHBONO- 
JIOXKHY!O CTOPOHY NO CpaBHeHHiO C He3aMeULeCHHbIM BUH alleTHJIeHOM. 
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J{MBUAMJalleTHeH Henoapen. Bunusn30nponeHHlalleTHJIeH UMeeT HeCKOWIb- 
KO MCHbUIMH JMMOJIbHbIM MOMeHT, YM BHHMJalleTHIeH. SamelmleHHe Ha Kpato 
Welw YyBeIHYHBaeT MOMEHT. 

Hamu Obi H3MepeHbI AHMOIbHbIC MOMCHTEI CeMH BHHMIAJKMalleTHleHOB 
€ akunamu CH, —, C,H; —, CsH, —, CyH, —, C5H1, —, CgsHig — u CgH1,—, 
a TakxKe WHC- H TpaHC-MpOneHHalleTHJIeHOB, H30MpomeHualeTHeHa u B-Tper- 
OYTHIBHHMalleTHIeHa. Ja cpaBHeHHa C AaHHbIMM ApyrHx aBTOPOB Obl H3Me- 
| peH Takxke MOMeHT (beHuualleTueHa. IIpu 9TOM Obl MomyYeHbI creqyroume 

‘pesyJIbTaThI: 

1. Jlunombuble MOMeHTbI BHHMJIMeTHJI- H H30MpOMeHHsalleTHIeHOB OKa3a- 
|MHCb 3HAYHTEIbHO MOHHKeCHHbIMH IO CpaBHeHHIO C MOMeHTOM BHHMalleTHsieHa 
(0,77 D). Takum o6pa30M, Ha/IM4He CMeleHHUA 3IEKTPOHOB B CTOPOHY, Mporu- 
BONOJIOMKHYIO CMeCULCHHIO B He3AMelLCHHOM BHHHJalleTHeHe, OblwIO TOKa3aHo 
‘SKCIEPHMeHTAaJIbHO. 

2. C yBesIHYeHHeM YrIeBOLOpOAHOrO padukKasa AHMOMbHbILT MOMCHT HeECKOMb- 
KO BO3pacTaeT MH alee OCTaeTCA MPHONH3UTeIbHO MOCTOAHHBIM. 

3. J|unobHbIe MOMeHTEI Uc- H TpaHc- MpOMeHHalleTHIeCHOB 3HaYHTesIbHO 
OOuIbINe MOMEHTa BHHHJIalleTHJ1eHa, MIPH4eM B COOTBETCTBHH C MpocTpaHcTBeHHOli 
MOJ€JIbIO STHX YIIeBOLMOPOOB MOMeHT TpaHc-ChOpMb! BbIIlIe, UCM MOMEHT ILHC- 
,.}@opMpI. 

_ Takum o6pa30M G6biI0 OKa3aHO, YTO B 9THX COCAMHEHHAX HMECeET MECTO CMe- 
IICHHe SJIEKTPOHOB B Ty K€ CTOPOHY, YTO WH B He3aMeULCHHOM BHHUMJIalleTHeHe. 

4. Ilo cpaBHeHuio c u30NMponennJalleTHeHOM, B-TpeTHYHOGyTHIBUHHMalle- 

THJICH HMeeT OOJIbLIMH MOMeHT. OJHAKO 9TOT MOMEHT OJIH30K K MOMeHTY BHHHJI- 
OyTuJlalleTHseHa, H MOTOMY STH JaHHble He MOryT C/YXUTb MpAMBIM JoKasa- 
‘TeJIbCTBOM HaHuNA acdpdexta BexKepa—HarTaua B Mowekysle H30MponeHHalleTu- 
J1eHa. 
Tlockombky H3MeHeHHA BeJIMUMHbI JMMOJIbHOTO MOMeHTa BO BCeX paccCMaTpH- 
BaeMbIX CJlY4¥aHiX OOYCOBJIMBAIOTCA BJIMAHHEM AJIKHJIbHbIX Tpylll Cc BeIMUMHOH 
MOMeHTa nopayqKka 0,35 D, a MOMeHT BHHMJalleTHIeHa HMeeT BUBOe OOJIbLIYIO 
‘BeJIMUHHY, CulelyeT MOMaraTb, YTO BO BCeX C/ly¥aHX MOMEHT HallpaBJIeH B CTOPO- 
HY TPOHHOH cCBxA3H. 

TakuHM O6pa30M, pe3YyJIbTaTbl H3MepeCHHA JHMOJIbHbIX MOMCHTOB BHHVIalle- 
THJICHOBBIX YIJIeEBOAOPOAOB NOATBePAMJIH BbIBAHYTbIe paHee Ha OCHOBaHHH XHMH- 
YeCKHX J[aHHbIX TpecTaBJICHHA O MeXaHH3Me peakUHH MpHCoeqMHeHHA M0 
MeCTY COMNPA2KeHHbIX TpOHHOM H JBOMHOH cBasen. 


QIKcNepuyMeHTAaAAbHAA Uva Gan b 


| Bunusatlerumenosble yrmeBpogqopogyl MosyuanHcb HW OUMIMaIMCb OObIYHbIMH 
| metrogamu (°). M30a1KeHHalleTHeHb! OUNLIAHCb MeperOoHKOH Hal dexusruy- 
isos M 3aTeM, Mocse MpomblBaHHa 5% CepHOH KUCJIOTOH, (ppakWHOHH poBa- 
laucb. Luc- uw Tpanc-bopMbl MponeHualleTHeHa BbIAeIAIMCb MHOPOKpaTHOH 
| meperonKoH Ha KOsOHKe (°). 

|  KouctaHTbl HCMOb30BaHHbIX JIA ONpeemeHHH OOpasiloB yrsleBoqopoxoB 
| mpuBeyeHp B TaOu. |. 

| JIanombuble MOMCHTHI ONpekeAIHCb 10 MeTOLy pasOaBJIeHHbIX PacTBOpPOB 


| 


| Tle6an (1°). J[uanekTpuyeckad MpOHHWaeMOCTb H3MepsAsacb Ha CllelMaJIbHO 
| Mpucmoco6eHHOM JWIA 9THX Wee mpudope TKE-1 merogom Ouenni. [lorpeu- 
| HocTe H3Mepeunli ¢ Mocde rpaqyHpOBKH XKUAKOCTHOFO KOHeHCaTOpa He MpeBbl- 


biranta 0,02%. 


| Vismepenusa mpou3Boqusucb B GeH3OJIbHbIX pacTBOpax MpH 20° c KOHMeHTpa- 
uuamu nopsagka 1,0; 1,5; 2,0; 4,0 u 5,0%. MonexyaspHad nomapusallya u 
| AMMOJIbHbIC MOMCHTHI PacCUMTbIBaIHCb MO OObIUHbIM (popmyv1aM (1°), ATromHaa 
| NOApH3aluA He yuuTpIBamach. PesybTaTbl U3MepeHHit HM pacueTOB MpHBeecHbl 
Btao1. 2. HaiiqenHad BemuunHa AumobHOrO MoMeHTa cpenuaneTHeHa (0,72 D) 


iy 7 
| TOUHO COOTBeTCTBOBaa MpHBeLeHHOH B WuTepatype (’). 
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Ta6saunma f 


: MR 
: 20 
5 BemlecTBO Temm. Kunenua | (a2 UD) 
2 Halk. BbIW. 
Ble tot ee A a ee ee 
4 | CH,.=CH—C=C—CH, 59—59,5°/760 mm | 0,7402 | 1,4490 23,95 22,82 
2 | CH,.=CH—C=C—CH2—CH, 83,5—84°/760 mm | 0,7486 | 1,4519 28 ,87 27,44 
3 | CHz-CH—C=C—(CH2)z—CH; |108,5—109°/760 mm} 0,7626 | 41,4550 33,50 32,06 
4 | CH2=CH—C=C—(CHz),—CH, | 62—62,5°/60 mm | 0,7713 | 1,4560 | 38,13 36 ,68 
5 | CHa=CH—C=C—(CH2),—CH; | 59,5—60°/20 mm | 0,7782 | 1,4580 42,85 41,29 
6 | CHz=CH—C=C—(CH2),—CHs | 76—76,5°/20 mm | 0,7873 | 1,4598 47,37 45,91 
7 | CHz=CH -C=C—(CH2z),—CHs |110,5—111°/20 mm| 0,7964 | 1,462 56,71 55,16 
8 | CH;3—CH=CH-—-C=C=CH(une-)! 44—44,5°/760 mm | 0,7257 | 14,4340 Daighe: 22,82 
9 | CH;-CH=CH—C=CH (tpauc-)} 50—52°/760 mm 0,7270 | 1,4370 23,82 22 , 82. 
10 pibaw hak 382—32,5°/760 mm | 0,7044 | 1,4154 23,50 Q2ESZ, 
CH, 
14 panna a 97,5—98°/760 mm | 0,7544 | 1,4330 Oe 36 , 68 
C(CHs)s 
Ta6nuna 2 
ae BemjectTBo | Eq | Vo | % | 8 | P u, D: | 
: fi 
4 | CHz=CH—C=C—CH, 2028325 eM OT 0,33 0,213 |. 30,78 | 0,577 | 
2 | CH,.=CH—C=C- CHz—CH, 2e280 3 Aoi Ol 0,40 0,190 | 36,95 | 0,62. | 
3 | CH2.=CH—C=C—(CHa)z—CHs | 2,2835 | 1,1370 0,31 0,174 | 42,43 | 0,65, 
4 | CH»=CH—C=C—(CH,),—CH, | 29835 | 4/4370 | 0.21 0.159 | 46.27 | 0,63: | 
5 | CH,=CH—C=C-(CH2)s—CH; | 2,2835 | 1,1370 ORs 0,150 | 51,48 | 0.65 
6 | CHz=CH—C=C—(CHz);—CHs | 2,2834 } 1,1370 0,20 O.132.9 1856591) ORG 
7 | CH,.=CH—C=C—(CHz),—CHs; | 2,2835 | 41,1370 0,15 On 66,32 | 0,68 
8 | CH;-CH=CH—C=CH (uuc-) | 2/2835 | 41,1372 0,93 0,240 | 38,73 | 0,85. 
Q | CH,;—CH=CH—C=CH (rpauc-)} 2,2835 | 1,1372 haan 0,260 | 41,86 | 0,93 
10 2 aaa 22830) |) 11373 0,136 0,282 | 29,78 | 0,500 
iat 
14 St Deca tee 22830 || 531370 0,22 0,188. | 47,36 | 0,69 
C(CH,), 
JlenuurpagcKHi TexHosOrHueckHH MHCTHTYT Tlocrymuso: 
um. JleHcopeta 2 VII 1958. 
UWMTHPOBAHHAS JIMTEPATYPA | 
LAS AS Siieirsp) orbs) JON Ms) Wo pid sp yeternsay ey KOX 727 el SO 2076 (1957), 
2 EA. Jem Opec Kala, A. A. Mlenp 08, DKOX, 235, 1471 (1953), 52 Ane Acs lilernae 
pos, 10. WU: Tlopbuppbes a, )KOX, 53, 1867 (1953). 7B. C. Ky mun, A. Ag 
WES TO MOGs PRET (CIC) IR ie Seen ks Isha lpOrS Oiny de da AW lie | 
len, J. Chem. Phys., 17, 104 (1949). ®A. A. Metpos,l. HW. Nopobuppbes ay! 
ito 46 (GSM GINO RS UNO by, JUICE (aya, CASE Ubi br Osg@, iB.  Golse 
A. Lier main, Bull. Soc: Chem., 1956, 1608. §® A.H. WugaoseKxaa,A. K. Cu pe 
KH H, WH. H. Hasapos, JAH, 94, 905 (1954), 8 J. L. Allan, M. C. Whitin gl 
J. Chem. Soc., 1953, 3314. 19 COopH. ®u3snueckue MeTOsbI Oprannyeckoll. XHMHH, Tog, ped. 
A.Batc6eprepa, 3, WI, 1954, crp. 17, 18. 
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Hornane Akayemun nayr CCCP 
1958. Tom 123, Ne 2 


XHMHA 


3. B. TYUKAPEBA u JI. B. PAXHHA 


NOJIYYEHWE W CBOMCTBA COJIEA ®EHASHHMA (K BOMPOCY 
O B3AMMOCBS93H ME)KAY XAMMYECKMM CTPOEHHEM 
M CNOCOBHOCTbIO OBPA3OBAHHMSA CBOBOAKBIX PAJMK AJIOB 
A30TA) 


(ITpedcmaeaeno axademuxom H. H. Hasapoesim 20 XI 1956) 


K cBoOoqHbIM paluKaslaM, B KOTOPbIX ATOMOM, HeCYIMMM OAMHOKHH 9eKTPOH, 
ABIACTCA a30T, OTHOCATCA AMapusazoTbl ('), N-okucu Auapusasora (°), rufpa- 
3HJIbuHbIe (*) H HekOTOpble Apyrue paquKaupl (*). K stomy xe pay coequHeHHE 
OTHOCATCA CBOOOAHbIe paduKaJbl B pay ammoKkca3uua (°) u cdbenasnua (°). CBo- 
OoWHbIe pawuKaJbl MoceqHeH TpynMbl MalIO H3Y4eHI, HO MpecTaBAIOT G6Oub- 

WOH HHTepec B CBA3H C TEM, 4TO JeTaJIbHOe H3yYeHHe HX CBOHCTB MOXET MpHBe- 
| cTH K BbIACHCHHIO MPHpOAbl HEKOTOPbIX OHOMOTHYeCKHX OKUCJIMTeIbHO-BOCCTAa- 
| HOBUTeJIbHBIX Mpolleccos. 8B muTepaType onucaHo Nosyuenue HeOObUIOrO UHC- 
| a MpOH3BOHbIX aJIOKCa3HHa UW (beHa3HHa, OOaatoulu4x CBOHCTBaMH CBOOOL- 
| HBIX PpaquKasoB. Dro Tak Ha3bIBaeMbile (eHa3ubl, OOujeH cbopmyvipt (1) (°) u 
'} moHoatletudena3u (II) (*), podcTBeHHble uM (blaBHHOBble paguKaspt (III) (°), 
} auouuanuH (IV) (8) uw HeKoTopble Apyrue. 

TlepponauasIbHO MbI NocTaBUM CeOe WembIO NOyuHTb anamoru (II), coxep- 
| 2Kauque pasimunble MO XMMHYeCKOMY XapakTepy aLlMJIbI C TeM, YTOObI BbIACHHTb 
| BIMAHME MpHPOAbI alluia Ha ycTOMYMBOCTb paquKaOB TakorO THMa. Tak Kak 
MOoHoaleTHIdeHasu (II) Obi NomyyeH Mpu OKHCJICHHH MOHOAaLeTH/AMPHLpo- 
| eHa3uHa, WA nomyueHHA ero aHasoroB Obl CHHTe3HpOBaH pA MOHOAaLMAH- 
| eae (V)—(XI) c pa3qH4HbIMH alWJIbHBIMH OcTaTKaMH. CoesnHe- 
| sua (V), (VI) onucanbl B auTepatype (°, 1%), a coeqHHeHHsl (VII)—(XI) noany- 
ueHbl HaMH Blieppple. Kparkad XapakTepHcTHkKa UX CBOHMCTB MpHBefeHa B Tad. | 


OD HO Oe OH 


Gort 


) (Il) wm 
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it 
. OD O Ne U, 2 OO 
(v) (v1) (Vii) NO vm . Syne 


Zr Swe 
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| 0 [Nee | 
) CO—CH=CH COCH,C} 
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Vigmepexve MMO/bHbIX MOMCHTOB OTJJIbHbIX BellecTB (B OeH30e mIpH 25°74 
cm. Ta6. 1) M pacueT JHNOMbHBIX MOMEHTOB JA PasMYHbIX KOHPUrY Pall STHX: 
COCJIMHEHHH MeTOJOM BeKTOPHBIX CYMM NOKa3aJl, YTOBO Bcex CyyanX OMNbITHBIM| 
JLMMOMbHbIE MOMEHT OIM30K K BBIYHCJICHHOMY Ha HEMJIOCKYIOKOH@HrY paulo HTH A-~ 


Da Omievelieaaee: 


MakcumMyMm MuHuMyM 
[= = 
rs HaumMeHopaHHe KpatTkaa XapakTepHcTHKa S 
oa NOJyYeHHbIX coemHHeHHH coeqHHeHHi c Amax Ige Amin Ig ¢ 
2 2 
{ 2 3 4 5 6 7 8 
1 | Monoanetungurugpodena- | Menkue Oembie KpPHCTabI H3 
3HH (V) cnupta, T. mut. 294—255° 283 4,086 248 3,863 
2 | MonoGen30umRHrHApode- CmerkKa 2%KeTORaTble HrJibl HS 
HasHH (V1) cnuptTa, T. ma. 224—226° 
Haligeno %: N 9,65; 9,82 3,34 284 3,940 258 3,869 
Bprencmeno %: N 9,79 
3 | Mono-n-HuTpobeH30nITH- OpanHmepble MvlacTHHKH U3 
rugpodexasun (VII) cnupta, T. ma. 211—218° 
Hatigeno %: N 12,90; 12,78] 4,90 284 4,230 254 4,41 
Buiunceneno %: N 12,69 
4 | Mono-n-quMeTHJaMuHOGeH- | besbie KprCTaJJbl HS CMMpTa, 
30H urugzpoerna3uHu T. Na. 230—231° 
(VIL) Hatineno %: N 12,52; 12,89 305 4,488 254 83,672 
Buiuncneno %: N 12,75 
5 | Mono-n-H30HHKOTHHHJIH- Bure HO-K( JITbI€ HIJIbl H3 CHHp- 
rHuapomenasun (1X) Ta, T. 10. 271— 272° 
Hatimeno %: N 14,70; 14,59 6,18 272 4,119 248 3,929 
Buruncneno %: N 14,63 
6 | Mono-n-wHHHaMOHIurH- SApko-xKeuTbie KPrCTaJIbI H3 
podenasuH (X) cnupta, T. ma. 223 —224° 
Hatineno %: N 8,77; 8,90 2,88 283 4,505 254 4, 066. 
Buruucsneno %: N 8,97 
7 | Mono-e-xnopaueTuagurug- | Benviti MenkoKpHcTasuseckHi 
podenasuuH (XI) ocamqoK H3 cnHupTa, T. MJ. 
231—232° 
Halizeno %: N 11,09; 10,98 278 3,823 254 3,672" 
BpryncseHo %: N 10,80 
8 | Tudeuraamun 284 4,440 248 3,580 
9 | IlponykT okucmeHHA MOHO- | 3eNeHORATO-OpaHxeEble KPHCc- 
aueTHIAuruApomeHasuna Tab, T. m1. 195—197° 
6e38BORXHbIM XJIOPHbIM %Ke- Hatineno %: N 9,70; 9,28; — _ — _ — 
wesom (XII) Cl 29,79; 28,98 
Bniuucneno % N 9,45; C129,71 
10 | ,OpamxKesnii* npozyktT SOMOTHCTO-OpaHKeBble KPHC- 
(XIII) TaJlIbl H3 H30AMHJIOBOTO 
cnupta, T. mut. 191- 193° 
Haiizeno %: N 10,32, 10,48 
C] 20,78; 20,76 248 4,860 | *287 83,498 
Fe 10,66; 10,38 362 4,530 
14 | Conanokucapili dbenasnunht BuryueneHo %: N 10,74 
(XIV) Cl 20,38; 
Fe 10,74 
SeJIeHOBATO-2%KeJITHIe KPHCTaJ- 
Jbl H3 H380AMHIOBOTO CnHp- 
Ta, T. na. 195—197° 
Hatigeno %: N 12,31; 12,52 248 4,780 280 1,000 
Bpruucmeno %: N 12,93 360 4,180 


podena3sHHoBol uacTH MomeKysibI. Kpome Toro, B 3THX COeHHeHHAX, Kak Mpa- 


BHJIO, allHJIbHbIM OCTaTOK HaXOAHTCH B TpaHC-IMOJIOXKCHHH MO OTHOMICHHIO K (pe- | 
HHJIbHbIM KOJIbILaM uruypotenasuHoBoHn YaCTH MOJICKYJIbI WH IWHC-MOJIOXKeHHH | 


NO OTHOWeHHIO K BOoLOpoxzy NH-rpynnbl, kak 9TO M0Ka3aHo Ha puc. 1, mpeyctaB- 
JAOULEM COOOH (oTorpauro cchepuyeckoH MOJeIM MOMeKYsIbI MOHOOCH3ONIUTHI- 


podbenasuna.Mcxoga M3 9TOPO, MOXKHO TpeANONaraTb, YTO alWJIbHbIM OCTATOK, KO-. 
TOPbIH MIpH HaJIHMUHH TakOl KOHMUY palluh BbIBeeH H3 COMNPA2KeHHS C (PCHHJIbHBIMH | 
KOJIbILAMH, HE JOJIXKeCH OKa3bIBATb CYLCCTBCEHHOPO BJIHAHHA Ha CBOLicTBa NH-| 
CBASH B MOHOalMIAMTUpopenasHHax. OKCNepHMeHTaJbHbIM NMOATBEp2xKeHveM | 


STOFO MPeANONOKeHHA ABMIAIOTCA Pe3YJIbTAaTbI, NOMYYeHHbIe pH H3MepeHuH 
CHEKTPOB MOPIOUeHHA MOHOAalHAHTHApopenasnnoe B Y® o6nactu (taG6n. 1). 


Kak BHAHO 43 JaHHbIX Ta6. 1, CNeKTpbI MOHOaLMIAMTUApCdenasnHOB OKa-. 
3aJIHCb OYCHb OM3KHMH pyr K APyry HW OveHb NOXOKUMH Ha cneKT 
aMUHa, B KOTOPOM allWJIbHbI OCTATOK COBCeM OTCYTCTBYEeT. 


p Qudeun- | 


| 


l 
t 


| 


PeakUva OKUCIeHHA B pay MOHOAlMAAUTHApOPenasuHoOB Gbwia usyueHa. 
paHee TOJIbKO Ha OJHOM IIpHMepe OKMCICHHA MOHOaLeTHANrUApodenasnna 6e3-- 


302 


allerueHasusa (Il), u «opaHxesoe» 
semlecTBo c T. mm. 191—193°, Koropoe 
DaCCMATPUBaNOCb Kak QMMep MOHOaLe- — 
ruipeHasnsia (11). Ipopeqenne oxucste- 
4Msl H30bITOUHBIM KOJIMYeCTBOM XJI0p- 
40ro %Kelesa_ B aHaJIOrHYHbIX ycuo- 
BHAX TpeX pa3IMUHbIX MOHOaIM- 
\urugzpoderasunop (V), (VI) u (VII) 
J€OXKUaHHO MIPHBeO K OOpa30BaHHIO 
HOO MW TOFO %Ke MpOMyKTa OKUCIeHHA 

> T. mi. 195—197°, npeBpamatomeroca, 

3 CBOIO OYepedb, B BellecTBO, HeHTuY- 
qoe C paHee H3BeCTHbIM «OpaH>KeBbIMy> | 
IpoAyKTom c T. m1. 191—193°. 

JleTasibHoe u3yYeHHe XHMHUYeCKOrO 
STpOeHHA WH CBOMCTB MpOLyKTa OKUCIe- 
AMA MOHOalleTHLMTu_ApodenasuHoB Cc 
r. mt. 191—198° noKxa3ano0, uTo Belrte- 
“TBO HE COjlep KUT alleTHJIbHbIX PPpyNM U, CeLOBaTeJIbHO, ABI AeTCA MPOLYKTOM 
DKUCIMTeEIbHOTO JeallMJIMpOBaHHA MOHOaLleTHIAMrHApodenasuna; MpelcTaB- 
1aeT COOOH KOMMIeKC, BKMOUAIONMH TpexBaJIeHTHOe 2KeNe30; COMepxHUT XJOp 
8 KOHYecTBe 20,78% nu a30T B KomHYecTBe 10,48%. Kpome Toro, coelnHeHve 
ABJIACTCA CHJIbHO NapaMarHuTHbIM 
(xp = 24 - 10°° m. e.). Yabtpacu- 
OJIETOBLIH CIe€KTP «OpaH2KeBOrOp- 
BeINeCTBa CXOJleH CO CMeKTpOM 
(peHa3HHa HW COBeplIeHHO He 10- 
XO%K Ha CMe€KTP MOHOALeTHIAMIHI- 
podbeHa3uHa, KaK 93TO BHAHO US 
rpaduka (puc. 2). 

Hapsny c sTHM HaOst0jla10cb,, 
yTO Mowyualouleeca MpH OKUCIEe- 
HHH MOHOaLleTHI MIM Apomenasnna 
BeleCTBO BHayase OOayaeT CBOH- 
CTBaMH cBOOOAHOTO = payuKavia, 
HallpHMep, OOpasyeT TeMHO-3ele- 
Hble pacTBOpbl pH HarpeBaHHH B 
H30aMHJIOBOM CIMpTe, HO B IIpo- 
iecce OYHCTKH ero WyTeM MHOYoO- 
KpaTHOH NepekpucTamv3alluu 3 
W30aMHJIOBOTO CNupTa cOeAMHeHHe: 
MOCTeMeHHO yTpayHBaeT 9TO CBOH- 
4D “0D ID 700 250 mpl CTBO, H «OpalKeBOe» BelleCTBO C 

T. mt. 191—193° yxxe coBcem He 
Puc. 2. CmekTpbl mNornoujenus: J —cbeHa3uHa, CMOCOOHO JMCCOWMUPOBAThb C oOpa- 


? — MoHOalleTHAAuTuApotenasuHa, 38 — comAHO- 30BaHHeM 3eN1eHOL OKpackH. 


<HCJIOFO eHa3sHHud, 4 — «opaHxkesor npodykta 
3 olor ee «OpaHKeBOe» BellleCTBO, TaK Ke 


KaK MOJYUalOUlMHCA BHaYaJe Mpo- 
JYKT cO cCBOHCTBaMH cCBOOOHOrTO paduKala, OYCHb JlerKO TuApOJM3yeTCA 
300, MpeBpaulancbh B deHasHH. 

_ Ha ocnopaHuy 3THX JaHHbIX WIA MpOAyKTa OKMCJICHHA MOHOALLeTHI MTA ApO~ 
peHa3uHa, OOsajlaloulero CBOlicTBaMH CBOOOMHOTO pafuKasla, MpeAnoaraerca 
popmyvia (XII), BKatouatoulaA B ceOA ABE MOJIeKYJIbI COJIAHOKUCJOTO (peHasHHnsA 
‘Tula aMHHHeBbIX come Bella), KOOpAHHaLWMOHHO CBA3aHHbIX C MOJIeKyJIOH 
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Puce. | 


| 
! 
i 
\ 


FeCl;. <Opamxesbiliy MpogyKt c T. m1. 191—193°, oveBuyHO, ABIAeTCA MpORyK 
TOM psxla mpeBpalienuli KaTHOHA (beHa3HHUA HM COMepXUT ABE MO”eKYIbI PeHa 
3HHa, CBA3AHHbIe B KOMMeKc c MoseKyoH FeCl; (XIII). 

Crpoenve noceqHero Obli0 MOATBeEpX 


"VS sexo cHHTe3oM 13 (peHa3HHa WH XJIOpHOr 
a ++ f~ wesle3a. 
; \ ee a ee Boia TakxKe CelaHa MOMbITKa 3KCTIe 
ek CI~Fe\c1 PHMeHTa/IbHO MOATBepAHTb OO6pa30BaHH 
i N/\, KaTHOHa (eHa3HHUA, MOIYYHB ero B CBO 
OL e) OOAHOM COCTOAHHH, a He B BU KOMINJIEK 
n me ca. JlelicTBuTenbHO, OKa3a/l0Cb, YTO (pena 
3HH B Oe3BOAHOH cpee NpH B3aHMOseH 
.CTBHH C ra3000pa3HbIM XJIOPHCTbIM BOAOpOAOM OOpasyerT BelLecTBO B Bue 3ee 
HOBATO-2Ke/ITEIX KPHCTaMJ0B c T. mt. 1[99—197°, pacTBOpHMoe B H30aMHJIOBO! 


cllupte c o6pa30BaHHeM TeMHO-3elelHOH OKpacku. PeakUMA, BHAMMO, IIpo 
-XOJMT M0 Cxeme: 


+ r ++ 
N N 
»~ 
3 OO a OL 0 2 OO 2Cln | 
C ' | 
H (XIV) } 


| 
Crpoenve mpoxyxta c T. nut. 195—197° (XIV) mogzTBep»xeHO aHaJIH30M | 
-OmpeseeHHeM MarHHTHOH BOocMpHuMmuuBOcTH. Bemectso (XIV) oKa3ao0cb na 
pamargurTubio (xp = 6,5 - 10-°M. e.), uro cooTBeTcTByeT COMepxKaHHIO B MOV ) 
Kysle OAHOrO HecMapeHHOro 9MeKTpOHa. [Ip MHorokpaTHOM HarpeBaHHHu pa 
“TBOPOB, a Tak2Ke pH AeHcTBHH BOAbI OHO MpeBpaulaeTcaA B sbeHa3HH (aHaJOrH 
HO Tomy, Kak (XII) mepexogquT B «OpaHxKeBOe» BeulecTBO (XIII) ). Cnextp n 
‘TIOULSHUA 9TOTO COequHeHHA (puc. 2, cneKTp 3) HAeHTH4eH CO CMeKTpoM (beHa3 
Ha, UTO TaKxKe MOATBepKMaeT cTpOenHe efo, BbIpaxKaemoe topmysoH (XIV 

Ha OcHoBaHHH pe3yJIbTaTOB aHasIH30B H H3Y4eHHA XHMHYeCKHX CBOHC 
‘MIpOM2KyTOUHOrO «KYepHOrO» MpOAyKTa OKHCICHUA MOHOaLeTHAMruApopenas 
HacT. mi. 137 moKa3aHo, 4TO MOCMeqHHH MpecTaBAeT CO6OOH KOMMIeKC OJH 
Mowekybl FeCl; a MoMeKYJIAPHOrO COeAMHeEHUA XMOpHCTOrO cbeHasuHHA (XI 
<¢ MOWeKYIOH MOHOalleTHIAUIHApopenasuna (V): 


OCHs 


B pe3yJbTave ‘poBeweHuA Hallett paOoTbl MoKa3aHa cMocoGHocTb (bena3Hi 
‘K OOpasoBaHMIO =CBOOOMHSIX paMKaJioB, He ABMAIOUMXCA aHayloraMH ]MapHa 
agoTa (KaK 9TO Mpegqnosarayiocb NO CHX Mop MouTH BO Bcex cayuaax (I—IV} 
a OTHOCANLMXCA K THITY CONeH amuHuA (cou tpedasMHus). ComaHoKHcubIli dex 
‘SMHMM MWapaMarHuTeH B KPHCTaax, JjaeT rlyOOKOOKpallieHHble pacTBopbl B 6e 
BOJHbIX, HO MOJIAPHbIX OpraHHYeCKHX PaCTBOPHTe/IAX, MPOABJIAeT CKJIOHHOCT 
-K 06pa30BaHHl0 KOMIJI€KCOB, MIHOBeHHO rHpouusyeTCA BOO. 


YpanbcKHH MOIMTeXHHYeCKHH MHCTHTYT Tlocrynuno 
um. C. M. Kuposa 25 X 1956 


IMTHPOBAHHASA JIMUTEPATYPA 


1H. Wieland, Lieb. Ann., 392, 127 (1912). 2 H. Wi 
Ber., 47, 2111 (1914). ®St. Goldschmi io he 53, 44 (19805 Hes ae i Bea 
P)KXum, Ne 17, 39399 (1954). 5 R. Kuhn, K. Sch6n, Ber., 70, 753 (1937) 6 
Liwatrin, J) -GhemSocs 1937, 1/0242ense B Ily wKapesa Ui. bs IloctaB 
PKOX, 8, 158 (1038). & R. Kuhn, K. Sch6n, Ber., 68, 1537 (1935). ®* H. Ulep6é 
Ha, )KPPXO, 38, 623 (1906). 1° J. S. Morley, J. Chem. Soc., 1953, 4008. 4 | 
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XHMHA 


lr. H. CAMOXBAJIOB, M. K. WIAXOBA u H. A. MPEOBPA)KEHCKHH 


CHHTE3 PYTHHA 


(ITpedcmaeaexo axademuxom A. H. Hecmeanoeim 80 VI 1958) 


PyTHH, KBepleTHH-3-pyTHHo3sHy (VI1)—yzelictByromjee Hayao BUTamMHHa P,— 
-Hapay c recMhepHHHOM, SPHOAHKTHHOM MH HeKOTOPbIMH KaTeXHHaMH UMMeeT 
OobuIoe 3HayeHHe, TaK Kak OOsafaeT cmoOco6HOCTbIO (OcO6ecHHO B COueTaHHH 
'€ ACKOPOHHOBOH KHCIOTOH) YMeHbIwWaTb MpOHHWaeMOCTb H JIOMKOCTb KalHJ- 
JIAPOB. 

Hammune B MOJeKysIe KBepleTHHa (V) NATH THAPOKCHJIbHBIX rpynm Welaer 


JI€Ha BOJOpOAHOK CBA3bIO ee C KHCOPOAOM MMpaHOBOH kKapOoHHJIbHOK See 
quer (',”). 

| OOpasoBaHne rIMKO3HQHOK CBA3H B NOOMKeHHH 3 10 MeTOAyY Kennra—Kuop- 
ipa, NeHCTBHeM a-alleTOOPOMIMMOKO3bI B MIPHCYTCTBMM aKTHBHOH OKHCH CepeOpa 


gamelleHiem CBOOOJHBIX (eHOJIbHBIX rpynn (3,4). 

B 1952 r. Aficy u Bengepy (°) yRanocb ocymlecTBHTb MOyYeHHe H30KBep- 
WUTpuHa, 3-riOKO3HAOKBepleTHHa eHcTBHeM a-alleTOOPOMIIOKO3bI Ha 3- 
\)Ka@JIMeBY!0 COJIb KBeplleTHHa B pacTBOpe 2%*HAKOrTO aMMMaka. CuuHTe3 camoro 


B jaHHOw paOoTe MbI ONMCbIBAaeM NMOMyueHHe PYTHHA M3 KBeplleTHHA HU a- 
| alleTOOpOMpyTHHOSbI M0 cxeme: 


OH 
HO O. H 
CES OH CHsCOOK _ 
it | pH8 
i OH 
OH O 
(V) 


) Br CypH1sO3(OOCCHa)« 


| ee : H)»—Q OF: 
2KHAKHH aMMHak OH O 
i OH OH 


(VII) 


Ucxogupiit KBepeTHH Obl MOuyyeH M0 Anjau—Poouxcony (*) c Tem OT- 
\\tmuueM, 4TO 3alllHTa THAPOKCHIbHOM Tpynnbl B BaHHMHOBOH KUCOTe [oO- 
\eTurnyTa OeH3HJIMpoBaHiem; B KayecTBe KOHJeHCMpyioulero cpeycTBa MpHMe- 
HUM TpusTHIaMHH (’). 


| 
| 7. 3axas 1015 305 
| 


| 


H JH > OCH; 
ap © oc S-octict Ta Re 
/CH;0CHs ‘ N(C2Hs)s 5 


+ V) | 


6) memeTuAH POBaRHE 


Jlucaxapuy, = a-atleTo6pom-8-1-L-pamnosuyo-6-D-raioKo3sa, = a-alleTOOpom- 
pyTHHO3a Obl CHHTesHpoBaH no MeTosy Iemnumena (*) u3 alleTo6pompaMHosbl 
H alleTOXJIOprvI}OKOS3BI. 

Jlanupie OyMaxKHOli xpoMaTOrpadwH M cpaBHeHHe CMeKTpOB MOTJOMLeHuA 
y.- . cBeta (puc. 1) noKa3aiu NOMHY!O HACHTHYHOCTh CHHTETHYECKOTO HU MpH-: 
POAHOTO PYyTHHOB. 

Bmecte c TeM, BO3elicTBHe %HAKOrO aMMHaka Ha KBeplleTHH COMPOBOX-> 
JaeTca YacTHUHbIM pacnajsloM MoceqHero, B CBA3H C YeM IPH XpoMaTorpatupo-> 
BaHHH Ha OyMare CHHTeTHYeCKOrO pyTHHa 
OOHapyKuBaIOTCA MpHMecH C MaKCHMyMa-. 
MH NOPIOUleHHA y.- (—). cBeTa, XapakTep- 
HBIMH JIA MpOAYKTOB pacnaya KBeplleTuHa. 

OcyllecTBJIeHHOe HaMH MOlyueHve py- 
THHa ABIAeCTCA 3aBepllieHHeM ero TOW 
HOrO CHHTe3a. 


QIKcNepHYMeHTAABHAA YAaACT 


A. 5, 7, 4-TpuoKkc#- 3,3’-a74u 
“all as Tae iad aa MeTOKCHOAaBOH (IV) R25 


PRPC Crs tocrncnie od coer (0,0126 Mons) w-mMeToKcudsmopoatetowe 
pyTuna (896% cmupte): 1 — cuHTeTu- HoHa (1) u 31,5 r (0,063 MOW1A1) aHrTuy 
ueckuii, 2 — npupoxHEtit pufa 0-OCH3HJIBaHHJIMHOBOM KHCJOTS 
(11) u3MembuaIoT, CMelmMBaloT c 7,65 
TpHSTHaMMHa, HarpeparoT 4 uaca’npu 150—160°. Oxnaxnenupili cnmaB pac 
TBopsIoT B 200 Ma cnupTa Hu 35 Mi BOJbI, COMepxKaulel 25 r enkoro Kalu, Kuna 
TAT 30 MHH., CHMPT ya AIOT NOX YMCHbINeCHHBIM JaBseHHeM. OcTaTOK pacTBopa 
oT B 200 Mi BOI HM HacbilaloT yreKUCIbIM ra3soM. Bopiafaer xesTO-3eeHbIh 
ocayox (3,41 r) 5,7-quoKxcu-4’-6eH3uI0KCH-3,3’-tuMeToKcHdsaBonua (III). Bect 
OcaqoK HarpeBaloT B TeyeHNe | Yaca Ha KHMALLEH BOAAHOH OaHe c 135 ma mens 
HOH ykKcycHol w 63 Mi KOHILCHTpHpOBaHHOH COJAHOH KUCIOT. BEwiMBaloT pac 
TBOP B BOAY, OCTaBJIAIOT Ha HOUb. 5,7,4’-TpHOKcH-3,3’-TuMeToKcudsaBon (IV 
BLIeIACTCA B BUe MeIKUX KpHcTaINoB. Tloce TpexkpaTHOH KpucTalMsalnd 
M3 cnupta BEIxog 1,32 r (31,6% Ha w-meToKcudsopalietodenou). T. ma. 258— 
259°. 
Hatigeno %: C 61,72; H 4,56 
Cy7HysO7. Beruvcneno %: C 61,82; H 4,27. 


B. 3, 5, 7, 3’, 4’-meuTaokcudaasBon (kBeptetuu) (V), 420 mr 5 
7, 4’-TpuoKcu-3,3’-quMeTokcuidiaBona (IV) u 18 ma cBexKenepernanHol fioqucT 
BOJOPOHOM KUCIOTHI (T. Kun. 125 — 126°) HarpeBator 2 uaca Ha MacsJIAHOH 6a 
He M0 150 — 155°. Apko-2kesTHIe MeJIKMe KpHCTaJJIbI OT@UIbTPOBLIBAIOT Hi KP 
cTammsyioT 43 70%-ro cnupta. Brxog 300 mr (78,1%). T. na. 311 —3129 
CMemlaHHasi mpo6a ¢ NpHpOAHbIM KBeplleTHHOM Jlempeccnu He JlaeT. Ayaxe 375 | 


255 mu, Bice. 719 u 671, coorpeTcTBeHHO. Ry 0,38 —B 60% -f yKcycHo KucuOTE 


HatimeHo %: C 59,48; H 3,56 
CisHy9O7. Baranceno %: C 59,61; H 3,34. 


306 | 


B. KBepuetuu-3-pytTuHo3sug (pytunH) (VII). a. K-conp 
| kBepuetuHa (VI). 0,7 r (0,00232 mons) KBepueruHa (V) pactBopstoT B 50 ma 
}cmupta uM oOaBiatoT kK 14 ma cnuprTa, cogepxamero 0,84 r (0,00857 mons) 
alleTaTa Kalua. Bo Bpema ocaxyenua pH pacreopa nomepxuBaloT oKo0 8 
‘AoOaBeHMeM cCIMpTOBOrTO pacTBOpa efKoro Kann. BuienuBuryioca K-comp 
KBepIeTHHA OTPUJIbTPOBbIBAaIOT HM MpOMbIBaloT cmupToM. Buxog 0,74 r. 
6 KpepuetTuH-38-pytuHo3ug (VII). K 75 ma neperHaHHoro 
|) ®KHAKOTO aMMHaka JoOaBstoT 0,3 r (0,00088 mona) K-conu KBeplieTuHHa (VI) 
}u 0,85 r (0,00132 mons) a-ameTo6pompyTuHo3EI (a-alleTo- 


| Opom-B-1-L-pamuosujo-6-D-raitoKospl). AMMuak yflauiaior, (Giigh ee: 
‘K ocTaTKy Jo0aBastoT 75 Mi cyxoro MeTHOBoro cnupta C) 

‘4 ocTaBiaioT Ha 24 vaca. Munepasmbupili ocanoK oTdubT- 

| POBLIBaIoT, OT CMIbTpaTa NOX YMeHbINeHHBIM . aBsleHHeM ee eae 


OTTOHAIOT METHJIOBbIN CNHpT uM NMomyyator 0,83 r Texnnue- 
|CKOrO CHHTeTHYecKOrO pyTHHa. Ja ouncTKH Mpoby BemlecT- VO 
Ba 60 mr pactBopsiot B 20 ma sTHIOBOro cmupTa u MOL- _ 
BepraioT OyMaxkHOH xpomaTorpaduu ((ubTpoBasbHasn Oy- 

Mara MIOTHOCTbIO 120, BbINycKaemaa cbaOpuKoH uM. Boso- 


Mapcexoro). Pacnpeyerenue mpopozar 22%-m us30nponn- 


'Puc. 2. XpomatorpamMa Ha OyMare CHHTeTHYeCKorOo HM MpHpoyxHoro yea, 
| pyTHHa uw ux cmecn B 15% yxKcycHow KucuoTe: / — pyTHH CHHTeTHYe- is a! 
/ckuit (Ry 0,60), 2—cmecb pyTHHa cCuHHTeTHYeCKOrO M MpHpogHoro io. () 


(Rs 0,59), 3 — pyTuH mpupoyHbtit (Ry 0,60) 


_JIOBbIM CIIMPTOM H IIATHA ONpeseAIOT Cc NOMOLIbIO ctyopockona. R; 0,53. Bemze- 
CTBO 3JIIOHPYIOT 9THJIOBbIM CIHMPTOM. 

Jina cCpaBHeHHA CHHTeTHYeCKOrO MM IpHpoyHoro pyTHHOB Ha OyMary Ha- 
HOCAT MIATHA CIHPTOBbIX paCTBOpOB pyTHHOB: 1) cHHTeTHYecKoro, 2) CMeCb CHH- 
} TeTHuecKoro H MpupozHoro uw 3) mpupoquoro. PacnpeyesenHe NpOBOAAT C MOMO- 
| mpio 15%-f yKcycHOH KUCJIOTbI, a MpoaBsJIeHHe 1%-M CMMpTOBbIM pacTBOPOM 
| Xslopuctoro asiomunnaA. B cpBete (btyopocKona NoulyualoT MATHA HHTCHCMBHO-2KelI- 
Toro uBeta, Ry KOTOPbIX JIA MpHposHoro MH cHHTeTHYeCKOrO OOpasyoB 0,60, 

a Wid ux cmecH 0,59 (puc. 2). 
| J{ai pyTHHa CHHTeTHYeCKOrO HM ero CMeCH C IIPHpOJHbIM Ha xpOMaTOrpaMMe 
| B cBeTe (pilyopockona oOHapyxXeHbI emme MO ABa cjaObIxX MATHa: 3esleHoe, (pJly- 
| opecuupyromee c Ry 0,145 (puc. 2,Ja u 2a) u xenteie Ry 0,77 (16 u 26). 

Ilatua c Ry 0,145 cogepxaT ucxoquble caxapa, a c Ry 0,77 coqepKaT Be- 
mecTBa, oOO6Jlajjarollve MHTCHCHBHbIM NMorsiowjeHHeM y.-(—). CBeTa C MaKCHMyMOM 
B OOsacTH 290 — 295 mu. 


Beecoo3Hblli Hay4HO-HCCeqOBaTebCKHH Tloctynu10 
BHTaMHHHbIM HHCTHTYT 27 VI 1958 


LMTHPOBAHHAA JIMTEPATYPA 


iy, He Simpson, léesGarden, J. Chem.Soc., 1952, 4636. 2 -BoSL es ivow, 

mr. H. Simpson, J. Chem. Soc., 1952, 5027; 1955, 655. *Z. Jerzmanowska, 

PK. Markiewicz, Roczn. Chem., 30, 59 (1956). 4Z. Jerzmanowska, M. Mi- 

Me, aiska, Chem. and Ind., 40, 1318 (1957). °C. H. Ice,S. Wender, J, Am. 

MChem. Soc., 74, 4606 (1952). ®J. Allan, R. Robinson, J. Chem. Soc., 1926, 

: 4° 7 R Kuhn, I. Low, Ber., 77, 196-(1944). °&G. Zemplen, A. Geree, 
Ber., 67, 2049 (1934). 
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@PH3MYECKAA XHMH Si 
M. E. AATKWHA, C. H. HOBPAKOB u E. M. LWYCTOPOBHY 


MOJIEK YJIAPHbIE OPBUTbI PAXUKAJIOB C HEAJIBTEPHAHTHbIMU 
WMK JIAMM 


(ITpedcmasaeno axademuxom H. H. Yepuaecoim 26 VI 1958) 


B paGote (') MbIl paccuHTaH MOJeKYJApHble OPONTbI HEKOTOPbIX CHCTe 
¢ TpeMA KOHJeHCHpOBaHHbIMH WHKJaMH — aHaloroB NepHHadTeHuvla Cc MATH: 
MH C€MMWICHHbIMH WHkKamMu. Mpl Hallliv, YTO CHCTeMbI TaKOrO THMa C HeYeTHbI 
YHCJIOM QJICKTPOHOB OTM¥AIOTCA OT padMKalla NMepHHadTeHusia TeM, YTO HECBS 
3bIBaIOUIMH YpOBeHb MOCTeAHeroO NepexOMHT pH 3aMeHe OJHOTO H3 WIeCTHWIeH 
HbIX WHKJIOB Ha MATHWICHHBIM B CBAS3bIBaIOUMH ypOBeHb (TaK UTO MOJeKYJé 
OJOKHAa JIeErKO MPHCOCAHHATb DICKTPOH C OOpa3s0BaHHeM aHHOHa), a pH 3amMeHe 
Ha C€MHWICHHbIM WHKJI — B pa3spbIXJIAIOUIMH (YTO cMOCOGcTBYyeT OTAaye BIeKTPO 
Ha H MpeBpallleHHiO B MOOXKATeIbHBI MOH). JIA CHCTeMbI U3 TpeX NATHWIE 
HbIX WuKI0B (1) c 10 m-37eKTPOHAMH OKa3aOCb, UTOHMEETCA ILeCTbh CBA3bIBAKD 
WHX WH YeTHIPe PaSPbIXJAIONIMX OPOUTbI, a WIA CHCTeMbI M3 TpeX CeMMUWICHHbI 
mukios (II) c 16 z-31eKTpOHAaMH — TOJIbKO CeMb CBAS3bIBAIOMIMX YpOBHeli uO 
BATb Pa3pbIXJIAIOUIHX. Takum o6pa30M, MbI CTaJIKHBaeMCA B CLyYae CHCTeEM 
u Il c aHoManuel B pactipedeeHHH MOJIeKYAPHbIX OpOuT, BMepBble OOHAPs 
%KeHHOM B paOoTe Beprmadua c coaBTopamu (*) Qua cbymbBanena (III), bymbBa 
muena (IV), cyabBaTpuena (V), rentadyibBanena (VI), rentapyabBaqnend 
(VII) uw rentabyapBatpuena (VIII) u ormnuatouei coequHensua I—VIII 0} 
aJIbTepHAHTHbIX yrvieBofopoyoB. Y Bcex asibTepHaHTHbIxX yrseBoqOpoOsoB 
YeTHBIM YMCJIOM T-3ICKTPOHOB YHCJIO CBA3bIBAaIONIHX YpOBHeH paBHO MOOBY 
He YHCJla 7-3JIEKTPOHOB, TaK 4YTO B OCHOBHBIX COCTOAHUAX MOMeKYJI %-3eKTPC 
Hbl 3aHMMAIOT MOMapHO BCE CBASHIBAIOWIMe YPOBHU, a paspbIXJIAIOUWMe YPOBH4 
cBoOonHHl. B otmmune ot atoro, y I u III—V uncno cBsa3pmBaomux ypoBHes 
Ha e(MHHIy Oolbwe Wica Nap 7-31eKTpoHOB. M3 storo MOxKHO 3aKJIOUHTE 
uTO TakHe coeMHeHHA 


\/ 


(1) im) (at) (IV) (Vv 


xX) Oana) (CO yracimencrnd 


(v1) (vil) (Vil) 


| 
‘ | 
WOUKHbI OONalaTb TeHAenMel K MpHCOeMMHEHHIO JIMUIHeTO 9eKTpOHa c Opa 
3OBaHMeM O/HO3apsAHOrO aHHOHa (MapaMarHuTHOTO B OTMUMe OT aHHOHOH 
COOTBETCTBYIONIMX PawMKaly WHKONeCHTaMeHHy WM ero aHasoraM) waH | 


] 
\ 
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> 
}ABYX 9JIEKTPOHOB C OOpas0BaHHeM JBYX3apAAHOTO MaMarHMTHOTO aHHOHa. 
\C apyro cropoun, y II, VI, VII u VIII uncao cpa3gppBarcmux YPOBHel Ha elu- 
}HHIYy MeHbIlle wncla Nap x-3eKTpOHOB. I]Ipu 9TOM cyleayeT Ox*HaTb WerKOli OT- 
(Haun SeKTPOHA C OOPasOBaHHeM OMHOSAPAAHOTO KaTHOHA-pagukKavla WIM JaxKe 
jOTAauH AByX SN€KTPOHOB C BOSHHKHOBeHHeM JBYX3apsAHOrO KaTHOHa *. Or- 
jiuuue cuctem I—VIII or anprepHaHTHEIx yrmeBOZOpOOB NposBAAeTCH elle B 
| HECOOTBETCTBHH MeXK ly YHCIOM CBASBIBAIOIMX MOJ€KYJAPHBIX OPOUT H UMCIIOM 
|ABOHHBIX CBA3€H, KOTOPbI€ MOXKHO MPOBeCTH B CTPYKTYPHBbIX COpMyax 3sTUX 
CoeMMHeHHH. Y aylbTepHaHTHBIX YIVeBOOPOAOB YHCIO CBASKIBAICIIMX OpOUT 
BCerqa PpaBHO YHCy TBOWHbIX cBAseH. B oTAMUNe OT STOO, B cyyae I MoxKHO 
~HallMcaTb CTpyKTYpHyt!0 (POpMy,y C MATHIO JBOMHBIMH CBA3AMH, TOra Kak CBA- 
eax YFOBHeH — wecTb. Uveso cBaAsbIBaIOIIMX ypoBHell mpeBpiluaer 
}UHCO JBOHHBIX cBA3ei H y MomeKya III—V. Y coequnennii c cemHueHHBIMH 
}KOJIbUaMH YHCJIO CBASHIBAIOINX YPOBHeH MeHbIe GHCJIa JBOMHBIX cBA3eH. Tak, 
|) BOCbMH ABOHHbIM cBA35M B I] COOTBeTCTBYIOT TOJIbKO CeMb CBSASHIBAIOIUX OpOHT. 
Cuctempt ITI—VIII Onwin uccnexoBaHbl B cBASH Cc MpoGeMol TepMOXpoMHH. 
}BosMoxHOCTb TepMOXpOMHM OMpeyelAeTCA JePKOCTbIO MepexOfa MOVIEKYJIbI 
|8 TpHmMeTHOe cocTosHHe. B cBxA3H C 3THM HHTePeCHO OTMETHTb, YTO HCceNO- 
[BaHHble Hamu cucTembl | u II xapaxTepusyloTca Tem, 4TO JIA COOTBETCTBYIONIUX 
}HeMTPaJIbHbIX MOJeKYJ BEICIIMH 3aHATHI ypoBeHb (MocenHHH CBASbIBAIOIIUIi 
jypoBenb I u nepBblit pasppixisioujMi ypoBenb II) saBasetca Bax bl BLIPOX- 
\SCHHBIM. OTO O3HaYaeT, YTO JIA ABYX MOCMeCAHUX ZCKTPOHOB MMEIOTCA [Ba 
yPOBHA C OJMHAKOBOH SHEprMeH, Tak UTO HapsALY C CHHTVICTHbIM COCTOAHHEM, KOT- 
(a 00a 9TH 2IeKTPOHAa 3alMYT OJMH 3 BbIPOXKeHHbIX YPOBHeH, BOSMO2KHO TpHII- 
JeTHOe COCTOAHHe, KOPla Ha KaxKJIOM H3 BbIPOXKACHHBIX YPOBHeli OyJeT Haxo- 
AMTbCH TO OfHOMY 9eKTpoHy. B pamMKax ympomeHHOrO MeTOJa MOJeKYJAp- 
HbIX OPOHT SHEPIHH COOTBETCTBYIONIMX CHHIJIeTHOFO HM TPHMIeTHOrO cOcTOAHHIi 
OJMHAKOBbI. Y4eT B3AHMOJEHCTBUA IJIEKTPOHOB TIPHBENET, BEPOATHO, K OTJHUHIO 
4B 9HEpruAX ITHX COCTOAHHH, HO TEM He MeHee, MOXKHO MOsaraTb, YTO pa3sHulla 
jonepruii OyfeT HeBeHKa, Tak uTO y cucTem Iu II B Buze HeliTpasbHbIxX MOWe- 
4KYJI MOXKHO O%KUaTb, YTO WHOO TpuMIeTHOe COCcTOAHHe OyJeT OCHOBHBIM, J1H60 
| 3HEPrMa Mepexola B TpuMeTHOe cocTosHHe OyeT Masa, TAK YTO MOFYT MOABHTb- 
cx TepMOxpoMHble CBOHCTBA. 
OnucaHHble OcOOeHHOCTH CHCTeM C HeaJIbTePHaHTHBIMH WHkK1amMu nNooyAMIM 
Hac paccMoTpeTb Apyrve cOeqHHeHHA C MATH- H C€MHUWICHHbIMH WMKJIaMu, a 
#MMeCHHO paduKasIbl — aHaslorm JudenvimeTHia HU LMHadTHIMeTHa C WAKIO- 
/TCHTAaMeCHHJIbHbIMH, WHKJIOrenTaTPpHeHHJIbHbIMH HW a3YJICHHJIbHbIMH OCTaTKaMH. 
| PacueTbI MpOBOAMINCh NO YIPOLLEHHOMY MeTOAY MOJIeKYJIAPHbIX OpPOUT B OOBIY- 
AHBIX IpeAMOOKeHHAX STOTO MeTOJa. PaccMOTpeHHbIe CHCTeMbI MIPHBeeHbI B 
Ta6n. 1, rae YKa3aHO HCO CBAB3HIBAIOMINX, HECBASHIBAIOMIMX H PaspbiXJIAIOWMAX 
} YpoBHel y 9THX MOseKy. Kak BHAHO 3 TAaOJIMILbI, y MepBbIX YeTbIPeX U3 pac- 
,, CMOTpeHHbIX CHCTeM, B OTIHUHE OT NPeHMIMeTHIa, HET HeCBASHIBaIOWIUX YPOB- 
Hell, a ypOBeHb AudennsMeTHa Cc HyeBOH OOMeHHOM SHEprneH NepexoAUT B 
} cucTeme C NATHYWICHHbIMH WikJamu (1X) B CBA3bIBaIOWIMH, a B CHCTeMe C CeMH- 
| yneHHbIMH Wnkamu (XI) —B paspprxssiomnl. Tlostomy MOxHO O*KHaTb, TO 
IX, kak 4 paqukan WHksoneHTaqveHH, NOu2KeH ObITb YCTOHYMB B Bue OHO- 
'3apamuoro anvona, a XI —B Buse OfNOSapsAAHOrO KaTHOHAa, Kak TPONHIMH. 
AnanoruuHo JOJIxKHbI BeCTH CeEOA MH CHCTeMbI, B KOTOPbIX KPOMe HeaJIbTepHaHT- 
HOTO KOvIblla UMeeTCH Cle KOHACHCHPOBAaHHOe IecTHUIeHHOe KOMbIO (X u XII), 
ly palukasla Cc YelTaJIMHHJIbHbIMA OCTaTKaMH (XIII) ecTb HecBa3bIBaIONMht 
| ypopeHb, HO B 9TOM calyyae uMeeTcs Bcero 11 CBASbIBAIOIHX OPOHT, Ha KOTOPIX 


* Ipo He O3HauaeT  HeBO3MOXKHOCTH  CYULeCTBOBaHHA paCCMOTPeHHbIX  COeHHeHHii 
|B Bue HeliTpabHbIX MOJeKyJI, TAK KaK JI€PKOCTb MpHCOCAMHEHHA JIM OTadH 3JICKTPOHOB ON- 
pelleiseTcsA He TOMbKO (PaKTOM HaJIMYHA MMUIHETO CBASHIBAIOWLErO HAM Pa3spbIXJAIOULETO YPOBHA, 
HO M 9Heprneii SToro ypoBHA. Tak, Bcayuae VI, XOTA MoceLHMH 3aHATHIN YPOBeHb AB/ACTCH Pas- 
|) pbiXJIAIOWLMM, HO OOMeHHaA SHeEprnA ero HeBeINKa (—0,20 8) u, mostomy, VI mMoxeT cytecT- 
} BOBaTb B BUe HeliTpambHOl MomeKysbI, Maso ycTOlUNBOH, BCMeACTBNe ecTaOuANsallMH U3-3a 
HaNHUHA SICKTPOHOB Ha Pa3PbIXJIAIOMLEM YyPOBHE. 
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Ta6muna 1 


2 Yncs0 ypoBHel = x 

es D as 

fe) is 7oO8 

a. ' “ 5 Sse 

pat) s a K ¥26 

Mosekya ae a 2 S Be gms 

oe a 5 ee Se gms Eo 

BE Bg 23 2g [e383 

(1X) O--) 11 6 — Oo j= 
» CO- XO 19 10 re 9 A- 

" Ook ig pn erg al 
ee 2, At 


(xi Cal 25 11 1 13 At 

(xIVv) COX 21 10 4 10 A | 
} 
1! 

sa CK KOO 24 10 { 10 A 


(XV1) H: 
Pil 10 4 10 A 
; 
(xvi) ane 24 44 = 10 AT 
| 


SS 24 10 a 44 At 
(xvi) 


MOLYT pa3MeCTHTECA TOMbKO 22 x-3/1eEKTPOHA, TaK YTO HeCBASbIBAaIOMIMH ypoBeHsh 
3aHHMaeTCA He HeCMapeHHbIM QIEKTPOHOM, a MapOli, a HecllapeHHbIl 9J1eKTPOE} 
omKeH MepeHTH Ha paspbIXAIOWNH ypoBeHb. IIpuH sToM ecTecTBeHHO OXKUaTb 
He TOIbKO JIerKOrO I1peBpalleHHA B MOJIOMKHTeIbHLIN OHOZAPANHbIM MOH, Kak 
y Tponusua u XI, HO H BO3MOM%KHOCTH JlaJIbHeHWero OTPbIBa IJIEKTPOHOB C He- 
CBA3bIBaIOWerO YypOBHA. Cuctempr XIV—XVIII mpegcraBasior coOoH 430-. 
MepHBIe [Ma3yJICHWJIMeTHJIbI, OTJIMYAaIOULWeCA MOJIOMKeHHeEM MeTHHOBOH rpynnsi 
B a3YJICHHJIbHOM ocTaTKe. Kak BuqHO, B cryyanx XIV — XVI MbI uMeem pa- 
WMKaJIbl C OJMHAKOBbIM UMCJIOM CBASbIBaIOUINX H pa3pbIXJIAIOIWMX YypOBHe 
OJHHM YPOBHeM C HyJIeBoH OOMeHHOH 9HeprueH. B sTux cucTeMaxX, KaK MH B AJIb- 
TePHAHTHBIX YIICBOAOPOAHbIX pafluKalax, “-9JICKTPOHbI 3aHHMaIOT MoMmapHo 
BCe CBASbIBaIOLINe YPOBHH, a OHH HeCiapeHHbIM SeKTpOH pacnosaraetca H 
HECBASbIBaIONeM YpOBHe. Kak BHAHO 43 POpMYJI, TaKOe MOMOXRKeHHe UMeeT MECTO 
Bcerla, KOra MeTHHOBad Tpynma coequHeHa C aTOMOM KOJIblla, OTCTOAIIM 
m0 Kpaliuel Mepe Ha [Be CBA3H OT ATOMOB, OOUIMX MATH- HW CeMHYJICHHbIM fete, | 
BHe 3aBHCHMOCTH OT Toro, HaXOJMTCA JIM MeTHHOBaA Tpynta B MATH- WIM CeMi4 
YI€HHOM KOuIbile. Ecaim 2Ke M€THHOBas Tpylila coeqHHeHa Cc aTOMoM C, pacmo- 
JOXEHHBIM PANOM C aTOMOM C, OOLIMM MATH- M CeMMWIeHHOMY KOJIbUaM, MOy0+ 
*KeHHe OKa3bIBaeTCA HHbIM. EcuiM MeTHHOBaA Fpylla CBA3aHa C CeMHMWICHHbI 
KONbIOM, Kak B XVII, To umeetca 11 cBa3biBalouMx ypoBHei u 10 pasppixma17 
mux. IlocKobKy y paqukavla ecTb Bcero 2] z-91eKTPOH, u3 pesybTaTa pacueré 
BBITeKAaCT, YTO TAKOM PaUKall NOM KEH MPHCOCAMHATS JIMIUHMH S1eKTPOH, Tpe+ 
Bpalllaich B OTPUaTebHbI MOH. C Apyro cropousl, y XVIII, B KoTopom MeTH} 
HOBad rpyliMa CBA8aHa C MATHWICHHbIM KOJIbILOM, CBASbIBAIOINUX YpOBHelt Bee. 
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ro 10, a pasppixasiommx 11, Tak uTO Ha CBASbIBaIOWX YPOBHAX eCTb MecTa 
TOKO Aad 20 S3eKTPOHOB, a NOCeLHHH 21eKTPOH JOMKeH 3aHATb paspbix- 
|MAIOULY!O OPOUTY, TaK 4TO 9Ta CHCTeMa JOM«KHAa OLITS ycTOHuMBa B Bue MO0- 
*KUTCJIbHOFO HOHA. OTOT pesyJbTaT pacueTa MOLTBepKMaeTcA ONbITHDIMH aH- 
apima ©. H. Crenanoga u H. A. Anganoson (3), nonyunBuMMn Qua3yleHHsMe- 
THI cTpoesua XVIII B Bue KaTHOHAa. 


Tloctynusio 
23 VI 1958 


UMTMPOBAHHAA JIMTEPATYPA 
1M. E. Tatkuua, E. M.Ulyctoposnu4g, JAH, 117, 1021 (1957). 7 E.Berg- 


mann, J. Hirschberg etal., Bull. Soc. Chim. France, 18, 697 (1951).3 ®. H.C Te- 
flauos, H. A. AndauoBa, B MeyvaTu. 
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Jloknagn AkawemMun HaykK EGGP 


1958. Tom 123, Ni 2 | 


PH3HTECKAA XHMHf | 


Cc. fr. MAMPAHOBCKHMH, M. fr. FOHMKBEPD u A. A. OTEK YHOB 
NOJIAPOrPA®MPOBAHHE TPH BbICOKHX JABJIEHHAX 
(I]pedcmaeaeno axademuxom A. H. Ppymnunoim 21 VI 1958) 


IIpuMenHenne nomaporpadpun AIA MCceqOBaHHA SeEKTPOMHbIX MpomeccoB ki 
XMMHUCCKHX peaKUMH Mp BbICOKHX JaBJICHHAX MpecTaBAeT 3HaYHTeJIbHBIM 
uuTepec. Hactostyee cooGujeHne codepxKHT ONMCaHHe allMapaTypb!l H MeTOAMKH 


Puc. 4. Suelika gna mnonsporpa- 
(pPHpOBaHHA TOA aBseHHem 


AHHOTO TepHoa KaNaHuA Mp H3MeHeHHH NOTeHWHasa S1eKTpORa. Hamm OMbiTHl | 
NOKa3asiM, YTO NepvHO Kalanua ¢ MpHMeHABIUerocsd JeKTPORa MpakTMyecKH He 
M3MeCHAeTCA HM MPH NOBbIMIEHHH JaBJIeHHA OT aTMOcdepHoro oO 3000 KI/cm?. 
QNeKTpOX uMen Xapaktepuctuku m = 1,147 mr-cex™, ¢ = 0,19cex. Kanunaap | 
SN€KTPOAa pH NOMOWM BakKyyMHOM KayuyKOBOH TpyOKH COeJMHEH CO CTCKJIAH- | 
HBIM pesepByapoM co pTyTbO 6. Maas BennuuHa pacxoya pTyTH mu JocTa- | 
TOUHO OoubuIOe ceyeHHe pesepByapa 6 (quameTp oKom0 3 cm) OGecneuBAaIOT | 


nosaporpapupoBaHHuA (C PTYTHbIM KalleJIbHbIM 
3IEKTpOOM) MpH faBseHun fo 3000 xKI/cm?; 
B He€M Tak}Ke IIPHBeeHbI TOJYYeHHbIe HaMH © 
MepBble Pe3yJbTaTbl H3yYYeCHHA BIMAHHA aBJe-— 
HHA Ha Tomsporpaduyeckoe MoBejleHHe HeKO- — 
TOPbIX ITPOCTbIX HOHOB. | 

YcTpOHCTBO MpPHMeHABIUeHCA HaMH YCTAHOB- | 
KH H300paxKeno Ha puc. 1. JlaBnenne co3faeTca 
B CTaJIbHOM cocyfe / MacJIOM, MOJaBaeMbIM | 
MYJIbTHIIMKaTOpOM. B 6oKOBOH CTeHKe HH KHeH | 
yacTH 9TOrO cocyfa MOMelleH TpeXKOHILeBOr 
SNeKTpOBBOL 4, CyKallMH WIA CcoelWHeHHA 
QeKTPOJOB nowAporpaduyueckoH sAueHKH Cc 
QJIEKTPOH3MepHTeJIbHOH cxemMoH. Cama MoJIApo- 
rpaduueckanh suelka 3 u pTYTHbIH pesepByap 6 
YKPellJI€HbI Ha CTaJIbHOH paMKe-JepxaTese & co 
CTaJIbHbIM CTaKAaHYHKOM 2. Slueika NpefcTaBJA- | 
eT cOOOH CTeKJIAHHBIH WMIMHAp, B KOTOpbIi 
cBepxy Ha WwingaxX BCTaBJIeHbI KalwJIAp Ka- 
Ne€JIbHOTO S1eKTPOa 9H CONeBOH MOCTHK 3JIEKT- 
pofa cpaBHenus 5. HuxHHH CYKeHHbIM HW 3a3y6- 
PeHHBIH OTKPBITbIM KOHEll AYeHKM MOrpyKeH B | 
PpTYTb, HaJIMTyIO B cTakaHuHK 2. OTa pTyTb | 
oOOpa3yeT 3aTBOp, KOTOPbIH OTemneT uccelye- 
MbIM pacTBOp OT KOMMpHMUpyloulel cpesbI (Mac- | 
Jia) H OJHOBPeMeHHO CJIYXKUT JHOM sueHKH H ee 
aHOJIOM. | 

Kanuuuiap KaleibHoro aeKTpofa cHaG2KeH | 
JONaTOUKOH WIA MpHHYAMTeMbHOTO OTPbIBa Ka- | 
meib (1), YO COecneynBaeT COXpaHeHHe MOcTO- 


cOxXpaHeHHe IpakTHu¥ecKH HeEH3MeCHHOM BBICOTLI PTYTHOrO cTo6a B TeueHHe | 


onbita (2—3 yaca). 


ONeKTPOAOM CpaBHEHUA CHYKUT HaCbILeHHbIi KaNOMeNbHbIi 2eKTpOL | 
(H. K. 9.) 5, KOHeL comeBoro MocTHKa (pactBop KCl) Koroporo s3aKpbIT -TYFo | 
CBePHYTOH (HJIbTpOBaIbHOH OyMaroH uM afap-arapoBol mpoOKoill. | 
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yAbTpaTepMocTata MOMMepxKUBaeTCH NOCTOAHHAA TemNepatypa (25-+0,1°). 
Tlopaqok npoBewenus ONBITOB Obi cnemyicmuM. B crakanunk 2 HauBasacb 
TYTb HM NoMellanach AyeHKa. K Aepxatenio 8 kpenusca HanopHbili pesepByap 
°0 PTYTbiIO 6, B AYCHKY BCTABJIAJICA KANebHbIL S/EKTPOR 9, nocwie yero NpOyBa- 
jiHeM a30Ta U3 Hee Yalanca KUCMOpOx Bo3qyxa. SaTem B AUelKy NO TOKOM 


GO -QS 40 6 (Omn.H.K.3.) 


Puc. 2. Iionaporpammer pacrBopa TIC] u HCl wa done KCl mpu gaBuennsax: 
1—1, 2— 1000, 3 — 3000 xI/cm? 


Jas0Ta 3alMBaJICH JOBepxy NoOWexaulMl UcceqOBaHHIO pacTBOp, 3apaHee Mmpo- 
VAYTbIH a30TOM, M BCTaBJAJICA SCKTPOA cpaBHeHusa 9. Ilocne aToro RepxKaTeJb- 
C AYeHKOH NOMELLaJICA B HH KHIOIO YacTb cocyJla J, H NpOBOJa OT 3N€KTPOROB NpU- 
|MavMBasucb K KOHIaM 9QeKTpOBEORa 4; 3aTeEM OTKPbIBaICH KpaH NO pesep- 
|Byapom 6, Ha HH>KHIOIO YaCTb COCYJa HaBepTbIBaslacb BepXHAA YacTb (KoNMAak), 
BeCb COCY] 3aNOJHSAJICA MaCJIOM HM NOrpyxkasicA B TepMOCTaTHPOBaHHY!0 OaHio.. 
\Tlocne BbipaBHHBaHHsA Temnepatypb! (20—30 muH.) MpOM3BOAMIOCb KOHTPOJIb- 
HOe CHATHE NMOMApOrpaMMbl MpH aTMOcdepHOM aBJIeEHHH. SaTeM MaBseHve 
MOBBIMATOCh 0 1000 uau 3000 KI/cm?; nocie BbIPaBHHBaHHuA TeMMepaTypbl 
| MpoOu3BOAMNOCh CHATHE NMOJApOorpaMM NO, LaBleHveM. 

| Camo nomsporpadupoBaHne Beyocb CObINHBIM COpasOM: Mex]y aHOJOM 
\(pTyTbio B cTaKaHuNKe 2) HM KalleJbHBIM 3J1eKTPOJOM 9 C MOMOLIbIO AeMMTeIA 
[HalIpA%KeHHA CO3JaBaslacb Pa3HOCTb MOTeHWMaIOB, H MpOTeKaBLIHH MO Wenv 
TOK H3MepsvICd MUKpOamMepMeTpom THNa M-95 (mpH 4yBCTBHTebHOCTH S— 
‘10 pa wa Beto wikasy). Morenunad kanesbHoro aeKTpOJa H3MepsJICA MO OTHO- 
| WeHHIO K 3/ICKTpOLy cpaBHeHHA NoTeHWwHOMeTpom [1-4 c paciwMpeHHbIM Mpese- 
| JOM Hu3MepeHHH (7). 

| Onpitbi mpoBezenbi c WByMA pacTBopamnu: a) 1,00 MM TICI u 0,75 MM HCI 
'B 0,1 N KCI; 6) 0,65 mM CdSO,, 0,90 MM ZnSO,u 0,40 mM HCls 0,1 N KCI. 
'PesysbTaTbI OMbITOB MpHBeeHb! B TaG. | HM Ha pHc. 2 H 3. 

PaccmoTpeHve OMBITHBIX JaHHbIX MOSBOIAeT CHeJaTb CieRy!OulHe BbIBOABI: 
1) Tlorenuman nonyposupt Tl* (oTHOCHTeIbHO H. K. 9. , HaxOAuleroca Np 
TOM 2Ke JlaBJIeCHHH) H BeIMUHHa MpesebHOrO TOKa MpakTHYeCKH He H3MEHAIOTCA 
¢ MOBbINeHHeM JaBleHuA oT aTMocdepHoro Jo 3000 xI/cm?. 

-:9) Tlorentmatpt noryBomH Cd?*n Zn?*c noppnmeHuem JaBrenusa Zo 3000 KI/em 
CIBUTaIOTCA B CTOPOHY OOVIbINMX OTPHWaTebHbIX 3HAYeHHH (COOTBETCTBCHHO Ha 
313. 
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Ta6auna 1 


Vismenenve mouaporpacwyecKkux XapakTepucTHK MOHOB Cc jaBuieHHeM. F,,, Manbl B BOJIbTAX — 


OTHOCHTEJIbHO H. K. 3., tim ae ua 
of a4 24 H+ Ht | 

© a ed es (C = 0,75 MM) (C=0,40 MM) — 
es | 
On 
a6 E ; E E 
Sie Eu, ‘nip Eu, ‘np ‘2 Ip Ap “nip Ie “Tp 

ne 


Arm. —0,459 | 1,53 | —0,593 | 1,30 | —0,998 | 1,77 | —1,629 | 2,34 | —1,633 | 1,21 
4000) —0,459 | 1,54 | —0,610 | 1,41 | —1,018 | 1,89 | —1,648 | 2,60 | —1,625 | 1,34 
3000] —0,459 | 1,53 | —0,628 | 1,40 | —1,039 | 1,85 | —1,602 | 2,74 | —1,609 | 1,42 


35 u 41 mB); BeIMYHHa MpesesbHOrO TOKa HECKOJIbKO BO3pacTaeT MPH MOBbILIe- | 
HHH JaBseHua oT aTmocdepHoro fo 1000 KI/cm?. 

3) Tlorentiuan moyBomHbl HeOOpaTumoro paspaya H* c mopplllieHHeM WaBue- 
Hua Jo 3000 KI'/cm? capuraeTca B CTOPOHY MeHbIIMX OTPHWaTeIbHbIX aHayeHul 
{ua 24—27 mp); BeMunHa MpelebHOrO TOKa BO3pacTaeT BO BCeM U3 YYCHHOM 
MHTepBale aBJleHHH. 


a0 


050 TW 
GD O55 ORD 05 5-180 “400 “170 Blom 4X3) 


——— 


Puce. 3. Tpabuxu Ig “linn — i BOJIH Cd?+ (A), Zn?* (B) u Ht (B) npu pasuprx 
maBnenuax: 1 —1, 2—1000, 3 — 3000 xI/cm? 


4) HakJI0H BOJIH JIA BCex HCCEMOBaHHBIX HOHOB I1pakTHuecKH He H3Me- 
‘“HAeTCA C JaBleHHemM (cM. puc. 3). 

VM3meHeHve MOTeHIMala NOMYBOAHbI AIA OOpaTHMOl CHCTeMbI MO2KHO pel: 
-CTaBHTb ypaBHeHHeM (?): 


( OEs), AV | 
—— (1)} 


Oe 
rye AV — u3mMeHeHHe OObeMa CHCTeMBI IPH MpOXOXKMeHHH eCMHHILbI KOMMUe- 
‘TBA SJICKTPHUeCTBA, fl — YMCJIO JJICKTPOHOB, IepeHOCHMBIX B Ipolecce 3/1eK-: 
TpoqHoH peakuuu, F — yucno Mapanen. J]nA aTeKTpOAHOH peakuuu 


2Tl* + 2Cl” + 7Hg — Tl.Hg; + HgpCl, *, 


Kak NOKa3bIBaeT onbiT (OL1,/0P)r~0 u, cneqopatembHo, AV~0. [logctaBasaa 
B ypaBHeHHe peakUMH 3HaYeHHA MOJIbHBIX OGBEMOB BellleCTB H 3aMeHAA pu 
9TOM HeH3BeCTHbIe 3HaveHHA Aa 2T1*+ 2C]~ Ha yABoeHHY!O BeMYMHY MOJIb- 
Horo OObema TICly, HaliemM, UTO OObeM BelleCTB B JIeBOH uacTH ypaBHeHHa) 
(1) Ha ~3 cm*/ Momb MeHbILe COOTBETCTBYIONel BEIMYMHbI MpaBolt yuacTH. Bore: 
oTMeyaocb, uTo AV0, nosTomMy NomyyeHHy!O pa3HHIly OObemoB culesyer) 
CHHTaTb PpaBHOH H3MeHeHHIO OObeMa MIpu pacTBopeHuH B O,1 N pactBope xs0pH- 
cToro KasIMa AByx moe TICI c o6pasopaHHem OTT th 2Cl> Vmerourvecs Bi 
MTepatype (°) AaHHble ia mmoTHOcTeH pactBopos TIC! B BogzHom KCI, x co- 
*KaJIeHHI0, HeJOCTaTOYHO TOUHDI. Tak, pacueT 10 3THM JaHHbIM MOKa3bIBaeT, UTOI 


* AMambraMa Talmud umeeT coctap TleHgs (4). 
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}pactBopenne TIC! 8B 0,05 N u 0,2 N pacrsopax KCl COMpOBOxRJaeTcAH HeKOTOPHIM 
“pacuimpenvem, a B 0,1 N u 0,5 N KCl — neOonbumm cxaTuem pactBopa. 
BecbMa TilaTebHbie uccaeqoBanua Korena u Ilunen6poxa (°) noKasui- 

3aioT, uTO pacTBopeHue TICI B 1,0 N KOH, cogepxxamem tTaxxe KCl, conpo- 
30xKaeTCA yBeMueHHeM OObema Ha 8cm*/Momb. TakuMo6pasom, BeCbMa BepOATHO, 
ao pactBopeune TIC] B 0,1 N KCl conposoxgaetcs HeCombummM yBemu4yeHveM 
20bema, NopayKka 1,5 cm?/monb. Cnelyer OTMeTHTb, UTO Hi OOpa30BaHHe aMaJIb- 
TaMbl TaJlJIHMA U3 TaJIMA WH pTYTH MpOHCXOsNT c yBenuyeHHem OOtbema (‘). 

B ormuve or Bomnpt T1*, Bemmunubt (OFy,/0P)r ana Bonn Cd2* un Zn2* 
MMCIOT JOBOJIbHO S3HAUHTeJIbHbIe OTpHIaTe/bHbIe sHayeHua. Paspay 9THX HOHOB 
‘/SOMpOBOKMaeTCA YBeJIMYeHHeM OOBEMA BCJIEACTBHE pa3spyUIeHHA THUApPaTHbIX O6O- 
[moueK, 4TO OOYyCJIOBMBaeT NOOx%KUTeIbHOe 3HaueHHe AV B ypaBuennn (1). 
HaOmogapumiicn Hamu adppekT CHWKeHHA TMepeHanpmKeHHA BOZOpOJa Noy 
|AaBJieHHeM NpeAcTaBsser 3HauHTeJIbHbIM MHTepec HM Tpe6yeT JasbHelilero MoOJ- 
poOuoro usyyennsa. Pasnuune Fy, BoJIH BOOposa B AByX ompITax (moculeqHHe 
JeTouOubt TaOw. 1) cBA3aHO C H3BeCTHBIM SABJIeHHeM CyBHra Ey, 9TAX BOJIH K 
| MIOJIOXKHTEJIbHBIM MOTeHILMaJIOM C POCTOM KOHIeHTpalluH H* B pactBope, cojep- 
2KalleM WHAMpPepentHpi sseKTpommT. PaccmMorpuM Tenepb Bompoc oO BAMAHHM 
AaB/leHHA Ha BeIMUMHY MpezembHOrO Audpysnounoro ToKa. Jluddy3vouHpili TOK 
Onpeyessetca ypaBHeHvem VapKopnya: 


inp = 607 mih te CnD', (2) 


rye C — KOHUeHTpalluaA enonapu3atopa, D — Kxoatduuuent Audpy3uu ero, 
MHOXHTeNIb 607 cofepxKUT 3HayeHHe MIOTHOCTH pTyTH dB cTemeHH 7/3. O6bedu- 
HMB mu d, B ypaBHeHue (2) MOX%KHO BMeCTO HHX NOJCTaBUTb BeMUMHY ws, rye 
W — OObeM PTYTH, BbITeKalOlleH B eQHHHIY BpeMeHH U3 KalWIApa Kalleb- 
Horo 9ueKTpoqa. AnamH3 paOoTb! 27eKTPOA0B c mOMaTOUKaMHM MOKa3bIBaeT, 
4TO IIPH BbICOKOH cTemeHH MIpHHy2xKeHHA KanaHHaA (Kora nepvHox mpuHysu- 
‘TeIbHOFO KallaHHA 3TeKTPOa BO MHOFO pa3 MeHbIe NepHoOda KanaHua, HaOwI0- 
Ratolleroca y JaHHOoro KalWJJIApa B OTCYTCTBHe JOMAaTOUKN) pa3Mep Kaleb 
He 3aBHCHT OT MOBepXHOCTHOTO HaTAXKCHHA PTYTH Ha rpaHulle pTYTb—pacTBop 
U OMpeAesAeTCA JIHUIb YIVIOM HaKJOHa JIOMaTOUKH HM ee pacCTOAHHeM OT YCTbaA 
Kalussiapa. Kak ObluIO OTMe¥eHO BBIle, MepHOX KanaHusa ¢t OKa3aicA MpakTU- 
yeCKH He3aBHCAIMM OT aBJIeHHA. CieqOBaTeIbHO, aBIeHHe B H3Y4CHHbIX 
YCOBHAX He BIMAeCT CKOJbKO-HHOYAb 3aMeTHO HM Ha BeIHYHHY Ww. 

TakuM o6pa30M B ypaBHeHHH (2) BeJIMUMHaMH, H3MeHAIOUIMMHCA C JaBJIeHH- 
€M, OKA3bIBalOTCA JIMIIb KOHIeHTpallun C (BospacTaroujad C JaBJIeHHeM) HU KO- 
adduuveut Auddysun D, yMenbuiatollniica c JaBJIeHHeM. SaMeHHM TeMepb Mpo- 
usBeyenue CD’: B (2) Ha MponopitHoHasbHy!o emy BeulMunHy Ut 4-2 (rye v— 
YIeJIbHbIt OObeM, | — BA3KOCTb pacTBOpa). IIo jaHHbIM BpuyoKmena (’), u3Me- 
| HeHuaA 0 U 7 C JaBJICHHeM B 3HAUHTeJIbHOM Mepe B3AMMHO KOMIMeHCHpyIoTcs. 
Tak, JA Bob! mpu 30° BemuunHa v-y// u3MeHsaeTcA Bcero Ha 0,3% Mpu yBe 
mMueHHH JaBseHHA OT aTMocdepHoro Jo 3000 KI/em?. [lostomy c.leqoBaso OxKU- 
JlaTb BECbMa He3HauHTeJIbHOrO H3MCHCHHA inp B HSYYCHHbIX HAMM YCJIOBHAX. 
| JlelictBuTesbHO, ia voHoB Tl* BewM4HHAa MpeyesbHOrO TOKa B HHTepBase 

JaBnenuit yo 3000 xI'/cm? mnpu 25° mpakrayeckv He H3MeHsAeTCH. OnHakO 3T0 
| TOJIOxKeHe He NOATBeP*KAaeTCA JJiA IPyruxX HSyYeHHbIX HOHOB — HaOvOWaeMble 13- 
| MCHEHHA inp WavleKO BBIXOAAT 3a Npefevibl NOrpelwHOCTH H3MeHeHH HW MPH4HHb! 
STUX M3MCHeHHM HYKalOTCA B JaJIbHeHWIeM M3y4eHHH. 


ViuctutyT opranuyeckoi xumun um. H. JI. 3eanuckoro Tloctynus0 
Akajlemuu Hayk CCCP 20 VI 1958 
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1958. Tom 123, Ne 2 


PH3HYECKAA XHMHA 


MW. B. CMHPHOBA u K. B. TOMUYHEBA 


AJICOPBLLMSA YFJIEBOJOPOAOB NPH MOBbIMIEHHbIX 
TEMMEPATYPAX 


(IIpedcmasaeno axademukom II. A. Pe6undepom 2 VII 1958) 


YcTaHOBJIeHHe Me€XaHH3Ma KOHTAKTHOFO IIpeBpallleHHA YIIeBOOPOOB 3a- 
BHCHT, pee Bcero, OT BO3MO%KHOCTH BbIACHeCHHA 2JICMeHTapHOrO akTa Ha 
MOBepXHOCTH KaTaH3aTOpa. Mcnonb3yA aXCOpOWMOHHble MeTObI HCCeOBaHHA 
MHJMBUAYaIbHbIX YFICBOLOPOAOB pa3JIMYHOFO CTPOeHHA, OMpeesAIOT OPHeHTa- | 
IlH1O HX MOJIeKYJI Ha MOBepXHOCTH KaTaJIM3aTOpa MH MOJIeCKYJIAPHble KOHCTAHTHI. 
Tlostomy mpopeyeHHe aJCOpOUMOHHBIX H3MepeHHH MPH MOBbIWIeHHbIX TeMIe- 
paTypax, B YCJIOBHAX, MpeWeCTBYIOWMX KaTaJIMTHYeECKOMY Pa3JlO2XeHHIO yTve- | 
BOJOPOOB, ABJIACTCA CYIU[CCTBEHHBIM IIPH H3YYeHHH TeTepOreHHbIX KaTaJIHTH- 
yeCKUX IpoOleccos. 

B aHHOM cCOOOMeHHH MpHBOAATCA pe3yJIbTaTbl acOopOWuH U3 pacCTBOPOB 
H30NponHNGeH30a, H30MponmeHHOeH30a, MpOneHHJOeH30/a, aJJIHNOeH3Oa 
WM WHKIOrekceHa Ha OKHCH aJIIOMHHHA, KaTaJIM3HpylouleH, KaK H3BeCTHO, MHO- 
THe BaXKHble MpOleccbl, B TOM UNCe H30MepH3alluIo yruieBoxopozosB. Jaa He- 
KOTOPbIX H3 39THX YraeBOROPOAOB (u30NponUNG6eH30N, aHIGeH30I, WHKJIOreK- 
CeH) yoke HCCIeCAOBaIHNCb KaTaJIMTHYeCKHe MpeBpallleHHA Kak B TapOBOH, Tak 
WM B X%XMAKOM (ba3ax, MH MpeqoweH MexaHH3m mpouecca (174). 

AukysiapoMaTHueckHe YyreBOJOpOAbl, HMeIOWMe HelpesesbHYIO CBA3b B 
O6oKOBOH env (MponeHHIOeH30, H3OMPOMeHHJIOeH30N1), MpeACTaBAIOT OCOObIL 
MHTepec, MOCKOJbKY OHH BXOAAT KaK MpOMEXKYTOUHbIe MPOAYKTbI B Mpelwarae- 
MbI€ CX€MbI KaTaJIMTH¥eCKHX UpeBpameHuh. AJcopOunA nepeyHcJeHHbIX yruie- 
BOJOpOAOB CpaBHHBaeTCA HaMu C afcopOuneli A-NpomuiOeH30a, HMerouLere: 
MOMOOHOe CTPOeHHE MH TO Ke YACO YIVepOAHbIX ATOMOB B MOJIeKyuJle, a TAaK*KE C 
alcop6uneH OeH30ua. 

VccneqoBaHve Ha3BaHHOTO psa yrseBOOpOMOB BaxkHO, MO HallleMy MHe- 
HHIO, ellie H NOTOMY, YTO OHO JaeT BO3MOXHOCTb BbIACHHTb BOMPOC O BJIMAHHH Ha 
alcOpOlUMI0 H3 pacTBOPOB ABOHHOH COMpsxXeHHOH CBA3H B OOKOBOM Menu apo-. 
MaTHYeCKOrO KOJIbIla (A-NponMOeH301 HM MponeHnsGeH30, Muzs0mponusGeH- 
30/1 H M30NponeHuOen301). CpaBHHBaeTCA TakxKke OTHOCHTe/IbHaA acopOu-. 
PpYyeMOCTb YreBOOPOAOB, HMeIOWIUX HEMpeebHY!O CBA3b B Ppa3HOM MOOx%Ke- 
HMM (almHOeH3s01 — nponenui6eH301). M3mepenusa afcop6unu us pacTBopoB: 
IpOBOAMINCh HHTepdepomerpuuecknH (°). B kauecTBe pacTBOpHTenA Obi] BbIOpaH 
HOpMaJIbHbIM rentaH. AjcopOeHTOM cu1y2Kua MpOMBIIeHHad (4epeHKOBas) 
OKUCb aJIIOMHHHA C YleubHOH NoBepxHocTbio 250m?/r (°) uw mpeoOsaqaroluluM | 
paquycom nop 40 A. Ancop6munonHbile u3MepeHusA MpoBogMUch np 20, 30 u 
40°. Visorepmbl aqcop6uun uccieqOBaHHbIX HHJUBHU Yas bHbIXx yruleBOXOpoyoB 
mp 20 u 40° anpi wa puc. 1 u 2. MonexyapHbie KOHCTAaHTHI U3YUeHHBIX yrie- 
BOJOPOAOB, PaCCUHTAaHHble M3 aJCOPOMMOHHbIX H3MepeHHli, MpelcTaBeHbI B 
Tao. 1. 

TomujuHa acopOmMonHoro cIOA MOMeKYJI OeH30a Ha MOBepXHOCTH OKHCH 
aJKOMMHHA COBMalaeT C TeOpeTHYeCKH BbIYMCJICHHOM TOMIMHOM OeH301bHOrO 
KONIbIla, paBHol 3,7 A (*). CreqoBaTebHO, MOeKYJIbI GeH3OWIAa OpHeHTH pOBaHbh 
MJIOCKO, NapaJJIeIbHO MOBepXHOCTH KaTaJIM3aTopa. 
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“yc MeHbIIeH MJIOTHOCTbIO CFO MOHO- 


BiWskve 3HaveHHA BeMUMH t HMeIOT HM Apyrue ucceqoBaHHble aJIKHJ1apo- 
MaTHYECKHE YIvieBOAOpObl: H30MpomuGens01, MponenusGen301, M30mpore- 
HHIOeH30. OuepuqHO, HX MONeKYysbI pacnomo*KeHbI Ha MOBEpXHOCTH Tak «Ke, 
Kak HW MOJeKYJIbI O€H30Na, T. €. TIOCKOCTHIO GeH3ONbHOTO KOMbIa MapadtebHO 


feonf[m? 


Puc. 1. A6comoruHbie u30TepMEr aqcop6uuu usompomun6ensoua (1), 6exsona (2), 
u30mponenniOens01a (3), H-MponumOen30na (4), ammum6eH30ma (5), npomeHus- 
6eH30ma (6) upH 20° 


MOBepXHOCTH OKHCH aJIOMMHHA. TakuM oOpa30M, MpucyTcTBHe JBOHHOL 
CONPA*xeHHOH CBA3H B OOKOBOH Wenn aIKHMapOMaTHYeCKOH MOJIeKYJIbI He 
MeHAeT MIOCKOMapasIeIbHYIO OPHeHTalMio ee B MOHOCIOe Mp acopOuuu Ha 
MOBepXHOCTH KaTamu3aTopa.MeHee mma? 
IJIOCKO pacNOJIOXKeHbI, BePpOATHO, 
MOJeKYJIbI aHm6eH307a. Ilaze- 
HHe BeJIHUMHbI t WIA AX-MponMa- 
OeH301a CBA3aHO, NO-BUHMOMy, 


COA NO CpaBHeHHIO c Apyrumu 
HCCJI€QOBaHHbIMH yrseBoqopolamu. 
IlapannenbHoe noBepxHocTH pac- L 
NOJIOXKEHHE MOJeEKYJI HUCCJIeLOBaH- : o Boel 
HBIX YIrieBoqopoqoB Ha oKucH Pue. 2. eae ae 4 ae 
aJIOMHHHA COXpaHAeTca Tak xe C 

pocTtoM TemmMepatTypbl. 

AuaM3 anubix TaO. 1 mOKa3bIBaeT, UTO IPH Mepexole OT apomMaTHyecKOrO 
yreBooposa C HaCHINLeHHbIM aJIKHJIbHbIM pauKaJIOM K payuKaly, Hecyllemy 
WBOUHY!IO CBA3b, HaOmOfaeTCA SHAaYHTebHOe Maenve MOJe€KYJAPHOH I0- 
WalkH W,, 3aHHMaemMOli MOeKYJIOM B MOTHOM MOHOCTOe (A-MponMOeH30N- 
MpOneHHNOeH30, U3s0TpomuGeH301-H30NpomeHHJOeH3O.). 

BenmunHa MOweKyJIAPHOH MIOMWaqKuY, 3aHH4MaemMon MOJIeKYOH OeH30s1a 
mpu 20° B MAOTHOM MOHOCI0e Ha OKHCH aJIOMHHHA W, = 44 A®, OnnsKa K Be- 


a if % a 4 JI Monfn 


| JMUMHE, ollpeeeHHOH IIpu alcopOunH ero pacTBOPOB B H-LelTaHe Ha CHJINKa- 


rene (8). 


os IIpu MOBbIMeHHH TeMIepaTYPbl AOA MOBepXHOCTH, MpHxoOWAWancCyA Ha 


Kaxkyio acCOpOupoBaHHy!0 MOJIeKyJIY, YBeMYMBaeTCA, a TOVUIMHA acopo- 
IMOHHOFO CIOA HeCKOJIbKO MaaeT. OTO «paspexKeHHe» acopOupOBaHHOrO COs 
CBA3aHO, BepOATHO, C TeM, 4TO aCOpONPOBaHHble MOMEKYJI HCC/eCLOBAHHbIX 
YreBOLOPONOB He 3aKPeMJIeHbI Ha MOBeEPXHOCTH M MpMoOpeTatoT C POCTOM TeM- 
MepaTypbl OO/IbIMyIO MOABHXKHOCTb. OTOT BHIBOA MpelcTaBaeT MHTepec AVIA 
KaTaJiH3a. 


ele 


Ta6Onuna 4 


om A R2 Tyaxe Amcopou. 
vy Tas houses cM?/MOJIb Fras @o A U. MOJIb| M? ae 
I, OY 
Ben3oa 88,8 Onl 44 
H-TIponus6en301 139,4 2,8 81 1,47 4550" 
VUsonponui6en3001 TBO 3,9 60 Aho 4100: 
AnMn6eH301 132,4 4,4 by FAQS 1190 
IIponenni6en30.1 129 ,3 Bots: 54 Deol 4760! 
Vsonponenus6ex3ou1 joe Dial, Bate! 56 es oait 1860 
M402 
H-I Iponun6eH301 141,5 733 99 AA 1970 
Assmun6eH30J1 134,4 Byles 63 We) 4610 


JlanHpie acopOlvOHHbIX u3sMepeHHH pH 20° mo3BOAIOT YCTaHOBUTb, 4TO 
MpOMeHHGOeH3ON, H3OMpPONeHHIGeEH30N MH asJIMIOeH3O, COLep2allue B OOKOBON 
IleH JBOHHY!0 CBA3b, acopOupyioTca Jyule, YEM APOMATHYeCKHE MOJIeKYJIbI, 
MMEIOUMe HaCbINLCHHbIH aJIKWJIbHbIM palHKaJl C TEM Ke YHCJIOM YIVIepOMHbIX aTO- 
mos. MaxcumyMbl afcop6uuu mpomeHuiOeH301a UM U30NponeHHlOeH30/ 
CMCLICHbI B CTOPOHY MeHbIUMX KOHIeHTpallM CpaBHHTeJIbHO C MaKCHMYMaMHi 
ancopOuun aMiOeH30a, H30mpomHOeH30a H H-TpomHiOeH30ua. | 

OTOT CABHT MAaKCHMyYMOB aj{COpOWwWH He MOXKeT ObITb CBASAH C HX Meni 
IIMMH MOJIeKYJAPHbIMH OObeMaMH UV, (CM. TaO. 1), OH OObACHAeTCA yBeHYe 
HHeM aJcop6UHOHHOrO noTentuaa (°,1°) ip NOABJIeHHH JBOHHOH COMpAxKeHHOH 
CBA3H B OOKOBOH Wenw apoMaTHYecKOH MOJIeKyJIbI. OO STOM Ke CBHJCTEIbCT 
ByeT H MaeHHe MOMeEKYMAPHOH MIOWAAKH ©, WIA STHX YIIeEBOLOPOAOB. 

YcHJIMBalOlWleMy aCcOpOWMOHHOMY JleHCTBHIO JBOHHOH CBA3H B Soxond 
Well AapOMaTHYeCKOTO KOIbUa COOTBETCTBYET €€ BLICOKAA peaKWMOHHAA ci0coG 
HOCTb Ha OKHCH asiomMHuA. M3 awutTepatyppi (1,2) u3BeCTHO, UTO AKTHBHbIe WeH7 
Ppbl OKHCH aJIIOMHHHA BeAYT KaTaHTHYeCKyIO H30MepH3allMl0, CBA3aHHYIO 
TlepeMeleHHeM J{BOHHOH CBA3H B OOKOBOH LWellH. 

[lepemenjenve HempedenbHOH CBA3H B OOKOBOM Welw apOMaTHYecKOl Mose 
KYJbI B COMpPAKeHHOe NOTOKeHNe MPH Mepexofe OT aMuIGeH30Na K MIpone 
HHUJIOCH3OY, KaK MOKa3bIBaeT pacueT, TakxKe 3HAUHTeJIbHO YBeIMYMBaeT ali 
COpOWMOHHDIN NMOTeHWMa, XOTA BeEMMYNHA MAKCHMaJIbHOH alcopO6uuH MmpH 2TO? 
BospactaeT Malo. bowbuan aqcopOupyemocTb mponenus6eH30a CpaBHHTeJIbHC 
C aJIJIMJIOeCHSOJIOM NOATBEpARAaeT CUPaBeMMBOCTh MPHMeHEHHA DIA OOpabor 
KM Pe@3yJIbTaTOB KaTaMTHYeCKOH W30MepH3alHH auOeH30a B MponeHu: 
OeHSOJI KHHETH¥eCKOTO ypaBHeHHA, MOMycKalowlero, 4YTO MpOAyKTH peaKkun 
alcopOupyrlorca CHJIbHee MCXOMHbIX BEeLIeCTB. | 

AHaJIH3 pe3YJIbTaTOB, NOYYeHHEIX mpu 40°, moKa3sprBaeT, 4TO JIA O6On+ 
H3YYCHHbIX YIvIeBOZOPOAOB C pOCTOM TeMIIepaTypbI HaOmloqaeTcA Majenue all 
cop6unu. IIpu sToM MakcHMyMBbI aJZCOpOUMOHHBIX W30TepM asMIOeH30Na ¥ 
H-TIpONMOeH301a CMelaOTCA B CTOPOHY MeHbIIMX KOHIWeHTpalul cpaBHUTeWIb- 
HO C MX Momno%*KeHHemM pH 20°, uemy cooTBeTcTByeT pocT afcopOluMoHHOrc 
NOTeHWHala Ha BelHyHHY OKONO 400 Kas/Moub. 

PaccmoTpenve afcopOlwH 3 pacTBOpOB H3yYeHHOTO psxya HHMBAAyalb 
HbIX YIVI€BOAOPOAOB MPHBOMHT K 3aKJIIOYeHHIO O CMelluduyecKOM MoBeseHHH Hé 
NOBepXHOCTH OKHCH aJIIOMHHHA JBOHHON CONpsxKeHHOHK cBxa3H. B mane 9TH? 
paOor Obw10 MHTepeCHO COMOCTaBUTS ajlcOpOlMIO WMKMYECKUX YTeBOLOPOLOB 
coflepxalux B WMKJIe pa3IMuHOe UHCIO JBOMHbIX CBA3eH. 

HsBecTHo, uTO xuMHYeCKad Mpupoa alcopGeHTOB OKAasHIBaeT HOJIbWOe BINA 
HHe Ha aCOpOlMio yrieBOOpONOB, UMEIOIMMX HeMpelebHy1IO CBA3b. Tak, He 
cHIMKaredle OeH301 alcopOupyercs CubHee WuksoreKcexa (11,17), omnaKko, mepe 
XO], K aJIKOMOCHJIMKATHbIM KaTaJlH3aTOpaM HM OKHMCH aJIOMHHHA, Kak NOoKa3aul 
K B. Torunesa (**), Menser alcop6ttmonny10 KapTuny. [Ipn alcop6uun napos Wk 
JOreKCeHa e10 OOHAPy2XKeHO YMWIOTHEHHe MOHOCION WHKIOreKceHa, OObACHeHHO 
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QpueHTallMeH ero MOJIeKYJI JBOMHOH CBA3bI0 K MOBepXHOCTH KaTasHsaTOpa. 
ITO MpeAnonoxweHHe H HeOOpaTHMOcTh us0TepMbI acopouHH apoB WHKJI0- 
f€KCeHA MO3BOJIAIOT TOBOPUTh O XeMOCOPOLHH MOCTeLHErO, YTO CYULeCTBCHHO AA 


KaTanusa.Msorepmbl ajcopOlluH WuksoreKceHa u3\pacTBOpOB B_ A-TellTane 
Ha MPOMBILLLJIeHHOLi 


OKHCH aJIIOMHHHA Tpu ye. 
20 u 30° naHb! Ha puc. 3. ne 
B oTM4uHe OT H30TepM, 
IpHBeeHHBIX HaMH pa- 10 
Hee, OHH HMeIOT TOUKY 
MeperuOa, mocse Ko- 
{TOPO adcopOunsA pesko G8 
BO3pacTaeT Uu, MponyA 
fuepes MaKCHMyM, IMa- 
faerT wmuHeHHO. Buy 
W30TepM fYOBOpHT Oo 
}TepeOpHeEHTHPOBKe MO- D4 
NekyJl WaiksloreKceHa 
B oOacTH KOHLeHT- 
}pauni sBbme TouKH G2 
jmepernOa. Pacuer B 
MepBOM MlpHOsMKeHHH 
1 (8) aOcomorHblx 130- ) / 2 d 4 a 6 mann 
‘TepM aJcopOuuu moKa- 
SbIBaeT, UTO MIOWaAKa, Puc. 3. V30Tepmpl aycop6unH waKmorexcena: J — pu 30% 
|} 3aHHMaemMax = MOvleKy- 2 — mpu 20° 
‘}aoH WnksorekceHa B ‘ 
| IWIOTHOM MOHOCIOe, paBHAeTCA mpHOn3suTembHO 27 A®. B  TouKke Nepern6a 
|| HSOTepMbI MiowalKa, 3aHHMaeMaA B cpeAHeM MOJIeKyYIOH Ha NOBepXHOCTH 
OKHCH aJIIOMHHHA, cOocTaBlxeT OKOIO 60 A?. 
: CileqOBaTeIbHO, MOJIEKYJIbI WHkIOreKceHa alcopOupyloTca Ha MOBepXHOcTH 
‘| OKHCH aJIOMHHUA CHayasla MIOCKO, MOOOHO MOmeKYyJIaM OeH301a, HO 3aTeM C 
| pOcTOM KOHIeHTpalluH MepeopHeHTUpYyIOTCA, CTaHOBACb Ha peOpo, ABOHHOL 
CBASbIO K NOBePpXHOCTH KaTaJlM3aTopa. ; 

IIpu nopbimeHuH TemMmepaTypbl MaKCHMYM aJCOpOWHOHHOM u3OTepMbI cMe- 
| maeTcaA B O6aCTb MeHbINMX KOHIeHTpalui, T. e. Upu 30° Ooubiwand yacTb al- 
| copOupOBaHHBIX MOseKYJI WHKMOrekceHa HMeeT peOepHyiO OpHeHTallu1o Ha MO- 
| BeEpXHOCTH KaTasH3aTopa. Tak Kak pu 40° B yCcOBHAX ONbiTa HayMHaeTCcs H30- 
| MepH3allua WHKMOTeKceHa Ha OKHCH aJIIOMHHHA, TO, MO-BHAMMOMy, MoxoOnaA 
OpHeHTaluA ero MpeflecTByeT KaTaJIMTHYeCKOMY MpeBpallleHH1. 

Takum O6pa30m, HamWune OHOK JBOHHOH CBA3H B MOJIeKyJe WHKJIM4eCKOrO 
| yrmepoxopoya, alcopO6upyromeroca Ha KaTaIu3aTOpe, BHOCHT CBOM OCOOeHHOCTH 
| B aJCOpOUMOHHbIH mpoltecc. 


Kachegpa (busuueckoH XuMHH Iloctynuso 
Mockosckoro rocyjlapcTBeHHOrO yHuBepcuTeta 18 VI 1958, 
um. M. B. Jlomonocopa 
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Jloxnxayn Akagemun nayr CCCP 
1958. Tom 123, Ns 2 


PH3BHYECKAA XHMH fi 
B. B. XJIbIHOB u O. A. ECHH | 


M3BJIEVEHME CYJIb®HAHbIX BK JIKOUEHHHM H3 PACIJIABJIEHHBIX 
WJIAKOB MPH NOMOLM IJIEKTPHYUECKOrFO NOJA 


(ITpedcmaeaeno axademuxom H. IT. Bapdunom 25 VI 1958) 


B Hactosueli padoTe MbI MpHBOAHM pe3yJIbTaTbl MpOBeeHHOrO HaMH HC? 
eQOBaHHA MO HCMOb3O0BaHHIO QJICKTPOKANMJJIAPHOrO JBHXKeHHA MKHIKHX 
MeTaJJIM4eCKUX Kaleb (1) AIA MSBICYeHUA CYJIb(HAWBIX BKJIOUeHHM W3 pac: 
WWlaBJICHHbIX IJIaKOB. 

OnbiTbI MpoBosMIucb pu TemMepatype oKoIo 1400° B KOpyHAH3OBbIX WJ 
pappopoBblx JOAO"uKaX, HanMOJIHeHHbIX PaCMVaBJICHHbIMH OTBaJIbHbIMH 3aBOX 


| 


Puc. 1. Muxpoulmudbl oTBaIbHOrO Waka 20 MponycKaHua ToKa (a) u nocae 
mpolyckaHud ToKa cuon 0,05 a B Tevenue 5 Mun. (6). Benble natHa — 
BKJIOUCHHA WITeHHa, TeEMHbIE yuacTKH — nopHl. 340X 


CKMMM WWlakaMu cylelyioulero cocTaBa (B mpoleHtax): CaO 15; Al,O310; SiO,43: 
Feosm 20; MgO 10; Ni 0,1—0,2; Co 0,02 u S 0,15—0,2. Bonsmasa uacTs HE 
KA H KOOAIbTAa HAXOAATCA B HUX B (POpMe BKJHOUeHHH wiTelina Ni 15; Co 0,5— 
0,6; S 16—17 u Fe 65 pasmepamu or 1074 mm Jo 0,2 mm (Gemble TouKH Ha puc. la) 
TOKONOABOLaMH CLYKAIM KapOopyHAOBble CTepxKHH, BOCCTaHaBJIHBaBLUIHe OKHC: 
JIbI *Kes1e3a JIMLb B HEOOIbIMX, HeMocpeACTBeHHO IIpHeraloujuX K HAM OObemax 
wwiaka. 

B mpeqpapHtesbHbIxX OMbITaX Kalli wiTelina Oosbulero paquyca r = 0,9-+ 
1,3 MM nlorpyxKavlacb B Wwlak H Ha Bpema or2 yo 10 mun. BKuoUaOch No: 
‘CTOAHHOe JJIEKTPHYeCcKOe NOJIe HalpsxKeHHOcTbIO E = 5-7 B/cmM. 3atem syeliKe 
ObICTPO OXJaxKalach, pasOuBaylacb H OMpefeAOCb MpoieHHoe Kariveli paccTo 
aHue. Bpiio OOHapy2keHO, TO BKJIOYeHHA JBMXKYTCH K KaTOy CO CKOPOCTAMI 
u=7-~- 10-10% cm/cex, o1peyalouluMH = mosBMxKHoctam v = u/Er = 1,0+ 
1,5-10°? cm/cex-B. 

UroObl BbIACHHTb, NOYeMY HallpaBeHHe JBMXKeCHHA OKAa3aOCb OOpaTHBIN 
paHee HaOvloJaBulemyca (1), a MOJBMxXHOCTH — CYLIeCTBeHHO MeHbUIMMH, ME 
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Ta6muna 1 


IloqBwxxHocTh Kanenb NisS2 B 6e3xKeMe3HCTBIX IWylaKax 


CocraB muiaka, % 


Tyas (?) r, CM E, B/ ee 

SAA SiO. Ak, n ny . » B/CM u, cM/ceK |v, CM/ceK-B oie 
48 42, 10 6 (0) 414l 2.00 2,8 10 K aHoy 
4l 47 12; 18 0,12 De 135) OF95 one K aHOny 
36 of 13 30 0,40 Zoo 0,5 1,95 K aHony 
30 56 ae 75 0,11 ZOD O25 0,9 K aHOyy 
Ta6Omuna 2 

Bausanne cofepxkanua FeO B make Ha 2BYKeHHe Kamesb 
CoctTaB waka, % 
Hanpasuie- 
r, CM E, sicem u, CM/ceK |v, cCM/ceK-B HHeE 

CaO Al,0, SiOz FeO JIBHXKCHHA 
b 2 4) 7 — Opi 22 ASD 20 K aHony 
HORS 40 7 Dom 0,1 Dy ph 4,5 20 K aHO,y 
1 | ACE 39,1 Tess 4,25 0,09 DD Doi 11335) K aHOny 
47,2 SiS Toe 8,2 0,4 ia fi BsslOae |) oil" K KaTo,y 
39,9 Slee Hoa Dee 0,41 2D SO Omen donne kK KaTOLy 


[™3yuNIM BAMAHHe cocTaBa waka. PesybTaTb! ombirop c Kamiamu NigsS, B 
)Oe32Kee3HCTHIX IlaKkaX pa3JIMUHOrO COCTaBa MpuBeeHbI B Tab. 1. Onn noKa- 
'3bIBAIOT, YTO MOABH2KHOCTb Kaleb OOpaTHO MpONOpWwOHabHa BA3KOCTH (7) 
uwiaka. B COOTBeTCTBHH C 9THM MJIOTHOCTb 3apsxfla NOBepXHOCTH KalleJIb (¢), 
|paccunTaHHad mo dbopmyue (°) 

o==U- 2%, (1) 


‘Opila BO Bcex cyyaAX MpakTM4ecKH OfMHaKkOBO, a uMeHHO: 12+-13,5-10~° 
iKyut/cm?. 

| Jjawupie, NowyueHHble C pa3JIMUHbIMH COJepxKaHHAMH OKHCJIOB *Kele3a B 
ullaKe, MpeacTapenb! B Ta6. 2. Tloppmmenve KonIeHTpalun FeO cnauaa 
‘CHH2KaeT MOJBH2KHOCTD Kallelb, a HayHHad c 8% FeO u3MeHseT HallpaBseHne 
UX JIBU>KeHuA Ha OOpaTHoe. J[pyruMu CIOBaMH, 3apsy cybpuda, OTpulareb- 
‘HbILi B 6e32Kene3HCTOM Wwlake, C JOo6aBKol FeO yMeHbiaeTca, MpOXxOUT 4epe3 
‘HYJb HU CTaHOBHTCA MOOKUTeIbHBIM. [lo-BHqHMOMy, C POCTOM KOHI,eHTpalluu 
FeO B o6pasopaHun ABOHHOTO COA Bce OOJIbULYIO pOJlb HaYHHaeT HTpaTb Mepe- 
XO, HOHOB 2Kele3a “3 Waka B CyJbpuy: 


| 
| 


! Fetiny — Feeyay — 2@ (2) 


\|a He oOpaTHoe TIep CMECLILCHH MOHOB HHK@JSA: 
| Nivcysn) a Nivhay e 2e. (3) 


| Tio yoctuxxenun 8% FeO mpouecc (2) craHoBuTcA mpeoOJazatouluo. OwHaKko 
‘lalbHeiiiee NOBLIMeHHe KOHWeHTpaltun FeO BexeT He kK YBeJINYeHHIO, a K YMCHb- 
| qreHH10 MOJBHXKHOCTH Kalleib, HECMOTPA Ha pOcT HX NOMORKUTeI_HOrO 3apssa 
4 Namenue Bxa3KOcTH WwiaKka. B cBa3M C 9THM MpocTetinan dopmyula (1) oka3pI- 
(3aeTca HelpHememol. j 

| JlelicrautebHo, Oo/lbulad BeMuHHa TOKa OOMeHa (*) Ha rpaHulle Metaua 
‘0 maKom, coyep2KauluM 3aMeTHble KOHWeHTpaltun FeO, a TakxKe BbICOKHe IIpe- 
lgenbuble ToKu Aupysunu (in) (°) CBHAeTebCTBYIOT O TOM, UTO MpekcTaBeHHA 
56 ufeaibHo MomapH3yeMOl Kalle COBepLIeCHHO He MpHMeHHMDI B paccmaTpuBae- 
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Ta6Ouunua 3& 


TloBwxKHOCTb Kalewb cysbiuya B wWaKax c 23% FeO 


CocTaB wstaka, % 
Hanpasuse- 
; n, m1Ya3 (8) eM E, s/em u, CM/CeK v, CM/CeK+B Hue 

FeO CaO SiOz TBWKeHHA 
23 43 34 4 0,4 3 6-10-8 20-10-3 | k kaTony 
23 of 40 U5) 0,09 3 Oriel Omen 2 al Ome K KaTOy 
Do 35 42 2 0,4 3 5,9-10-3 | 19;7-10-3) x katony 
23 31 46 4 0,08 3 De OlOms en 2a Oss K KaTOLy 
23 31 46 4 0,41 3 Oil Omean ediert One K KaTOLy 
23 31 46 4 0,135 3 6-10-38 15-40=8 K KaTony 
23 31 46 4 0,135 9 17-10-38 14.10-3 K KaTOLy 


MOM Hamu clyyae. YpaBHeHue, OMpeemArouee NOABHXKHOCTbh YaCTHYHO MOM ApU- 
syemon Kanan (°%): 
er 


4 ~ In (1 + r/ 2xw) (4) 


cogepxuT Kosppuunent (2k) Keno spu3alluH (BbIpaxKeHHe B CKOOKaX), B KOTOPOM 
% — 3JIEKTPONMPOBOJHOCTb 3JICKTPOJIHTAa, a 


RT ~ 
nFi., : (9) 


QQ) == 


re f — uncsO 3apayoB HOoHa, F — nocrosnHasa Dapayea. B uvacTHoctu, Nowa: 
Tad, YTO MOMAPHSAaIlMA HOCHT KOHIWCHTPalMOHHbIH xapaxktTep (*,°,”) H MpHHuMas 
in= 0,5 (% FeO) a/cm?, a x =0,3 om!-cm7}, ‘nonyuMM QA Kallar 
r=0,1 cmp waaxke c 20% FeO goBombHo Gombuiol KosppulWeHT JenosApusallyr 
k=25,. YMeHbUIeHHe MOJAPH3YeMOCTH KAalIIH, BEPOATHO, H ABJIAe€TCA OCHOBHO! 
TIPHYMHOH CHH2KeHHA ee NOABH2XKHOCTH B WWlakaX, COJlepxKalllMX OKHCJIbI 2Ke 
mesa. | 

Jono HuTeIbHBIM TMOTBep%XKACHHeCM CKa3aHHOTO ABJAIOTCA pe3yJIbTAaTE 
ONbITOB C MOCTOAHHOM KOHIeHTpalueh FeO (23%) u mepeMeHHbIM COOTHOLIEHHES 
comepxxaHua CaO u SiO, (Ta62. 3). Oka3an0cb, YTO B 3TOM CTyYae NOZBUKHOCT! 
Kaleb MOUTH He 3aBHCAT OT BASKOCTH Wvlaka, HECMOTPA Ha YeTbIPeXKPaTHO: 
yBelHyeHHe MOceqHel. OueBuHO, 4TO TOPMOSsIIIlee BUHAHHE pOCTa BA3KOC 
TH 3/\€Cb KOMI€HCHpOBaHO YyBeIMYeHHeM CHJIbI, ABHxKymeH Kamo. Bpan a: 
3TO MOXKHO OTHECTH 3a CueT YBEJIHYCHHA 3apaya Kalli, Tak Kak B Oe3xKee3HCTEI: 
wilakaX lpH 3aMeHe CaO Ha SiO, 9Toro He HaGwlOJaocb. BepostHee Bcero, UT: 
KOMIIe€HCalluAA CBA3AHA C YMeHbIeHHeM MpeebHOrO ToOKa Audppy3suu u ob6yc 
JIOBJICHHOrO HM CHHKeHHA KOSPPUUNeHTa LenomApHsallun. 

ViuTepecHo OTMeTHTb, YTO HallpaBleHve JBHXKCHHA Kalle/ib CyJbiua HH 
KeA COBNAaaeT, Aa NOABH2KHOCTH MaJIO OTMMUAIOTCH OT HaGOaeMbIX JIA wITel! 
Ha B OTBaJIbHOM LlJlake. BO3MOX%KHO, YTO 3TO BbISbIBAeTCA COJIM2KCHHEM COCTABO 
MOBeEpXHOCTHBIX COB OOOMX POROB Kaleb, OOYCOBNeEHHBIM peaKlMelt: 


Niceya) “Pp Fe(ata) ae Ficya) i NiGiay" (6 


J\iA M3BleveHHA Kaleb wea H3 pacniaBseHHoro (1400°) orBaabHor 
uuvlaka Yepes MOCMeqHHH MpomycKasca TOK culo 0,05—0,1 a mpu rpaguent 
Halips2KeHHuA 7—15 B/cM. SaTemM AyeHKa OBICTPO OXsaKalach H Leach WWE 
bbl B pasHbIx MecTax MO AwMHe JOfouKn. M3yyenue ux NO MUKpOCKONOM NoKé 
3aJ10, YTO B MOBEPXHOCTHOM CJl0e laka TONUMHOH Zo 0,1 MM KonHueCTBO KC 
POJIbKOB 3aMeTHO HE H3MeHHIOCb, BepoaTHO, HaJIH4He B 3TOM COC OUCHb BA3KO 
MWI€HKH, OoraToH Fe,O3, napasMv30Bal0 JBHKeHHe BKJIIOUeHUI. Hanporus, 
oObeMe lvlaka YHCIO Kaleb pe3KO Mafavio (cp. puc. 16u la),a oKono Karop 
BospacTaJo. 
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TakuM 06pa30M, MpoBeJeHHble OMbITbI MOMHOCTHIO MOATBEPAHJIH ~BO3MOKHOCTb 
M3BJICYCHHA IWCHHBIX CYJIbPUANHIX BKJIOUCHHH H3 OTBaJIbHbIX paCIVIaBseHHbIX 
WNaKOB C MOMOMbIO BIeKTPOKANWJJIAPHbIX JBWKeHHH. 

B 9THX onbiTax HaOstOJanuch JBe HHTepecHble OcoOeHHOcTH. Y KaTOjla 06- 

HapyXMBalOCb S3HAYMTEbHOe YHCO Kalleib, pasMep KOTOpBIX (20 1—1,5 mm) 
CHJIBHO IIpeBOCxXOAM UCXOHbIH. Kpome Toro, cbakTH¥ecKaA NOJBH2KHOCTH MelI- 
KUX Kall€b OKAa3aJlaCb BO MHOFO pa3 OOJIbIIe OLleHeHHOH NO ypaBHeHnuto (4). 
Hampumep, nociie 10-muHyTHoro mponyckanus TOKa cunoliB 0,05a (E =12 B/cM) 
B cpeAHeH yacTu Ayeliku JIMHOH 6 cM He OcTaOCb BKHOYeHHE axe pasMepoM 
3:10°-° cm. VWnaue ropops, KopobKH TaKOli BeMYHHbI MpOUWM MyTb He 
MeHee 3cm. Ilostomy mogBHwKHocTb ux (vr = 4-104 cm/cek Ha B/cM) 6omee ueM B 
100 pas npesanuaer paccuntanHyto (vr=3,3 -10~%cem/ceK Ha B/cM) m0 cbopmyste (4). 
[lo-BuyuMomy, O6e ocoGeHHOCTH ABJIAIOTCH CJIeACTBHeEM B3aHMHOTO YBIeueHHA 
Kalleib IpH ux ABMxKeHHH. M3BecTHO, YTO CNON JEKTPOJIHTA, MpHseraioule K 
Kalle, HCMbITbIBAIOT B BICKTPHYeCKOM MOJle TaHTeHI[MaJIbHOe J[BUXKeHHe, 3a- 
BeplllatoujeecA B ee KOPMOBOL yacTH (3). DITO WBHxKeHHe, Soee MOMHOe OKOJIO 
KPYNHDbIX KalleJIb, MOXKET YBeub HAXOAMLMeCA K HAM MOOmM30cTH Goslee MeIKHE 
iKalIH W 3aCTaBHTb NOcJeLHHe CJIMTbCA C TepBbIMH. Bu3syasibHble HaOJIOeHHA 
Ba KallvISMM pTyTH B pacTBope KCl B rauuepHHe NoATBepxaloT ckasaHHoe. 
Meuxkue Kativu Hg, Haxoqupiuneca oKoNO GompuioH (2mm), Obicrpo cs1MBaJIHCb 
 HeH MOcJle BKIOUCHHA TOKAa. 
Tloqo6Hoe cHAHMe MOBHIMAeT CKOPOCTh yaJIeCHHA BKJIIOVeCHHH M3 Waka. 
B uacruoctu, HaOto0jaemMaa moyBuxHocTb (4-107*) Kamemb WTelHHa corsjmacHo 
popmy.ie (4) orBeuaeT paguycy 10-*cm. KomuuecTBo KopouJIbKoB Takoro pa3Mepa 
3 IlaKe JOBOJIbHO BeHKO. CKopocTb JBHXKeHHA HX, MO-BHAHMOMY, WH ABJIAeT- 
[A OllpelerAtoMleH Mp H3BIeyeHHH Ooslee MeIKHX BKJIOUeHHH WTeHHa. 


YpanbcKHH MomMTexXHuyeCKHH MHCTHTYT Ilocrynus1o 
um. C. M. Kuposa 24 VI 1958 
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Jloknagp AkawemMun Hayk eCcGP 
1958. Tom 123, Ne 2 


PH3BHYECKAAH XHMHA 


A. HW. FOPDQKEHKO, H. §. HBAHOBA u B. Jl. EHAJIDEB 


YUACTHE IMYJIDTATOPA B OKUCJINTEJIbHO-BOCCTAHOBHTEJIBHOM 
MVHHLMUPOBAHHH IMYJIBCHOHHOM MOJIMMEPH3AU MK 


(I1pedcmaeaeno axademuxom II, A. Pe6undepom 3 VII 1958) 


Psjom apropos (1,”) Opl0 ycTaHOBJIeHO, YTO OAHHM U3 BaxKHbIX PakTOPOB 
BUIHAIOUMX Ha KHHeETHKY TOJIMMepvH3allWH B IMYJIbCHAX, ABJIAeTCH Mpupowe 
amMybrupyloulero arenta. IIpupofa MpHMeHAeMOrO 9MYJIbraTOpa CKa3bIBaeTCA He 
TOJIbKO Ha CKOPOCTH MOJIMMepH3alMOHHOrO Mpollecca, HO OMpeseueHHbIM OOpa: 
30M BJIMAeT H Ha CBOlicTBa OOpasyroNUxcH NMomMMepoB (°). 

Takoe BIHAHHe 9MYJIbraTopa Ha KHHeTHKY NOJMMepH3allMOHHOrO Mpolec 
Ca B 9MYJIbCHAX HeEOOXOMHMO CBABbIBATh Ipexe BceroO C YHCTO KOJIMIONHG 
XHMHYeCKHMH CBOHCTBaMH TIPHMe€HAeMbIX MblI, a4 HMCHHO: KpHTHYeCKOM KO 
WeHTpaluel MULUen006pas0BaHus, BeMMYMHOH Hu COpMOH Mule, CMOCOOKG 


Ss 
S 


frybuna nonumepusaguu § 
SS 


Tnybuna nonumepusayud 5 


x 


0 60 160 L40 Mx 
T 


Puc. 1. Kuneruka momumepu3anuu cTm- Puce. 2. KuneTuka MOMHMepH3allHH CT 
pola B NpucyTcTBHH yrneKucoro HaT- pona. Konuextpauuu: LIIB 0,01 A 
pux. Kouteutpanuua: NasCO3 0,1 N, (B BoqHon dbase), TIM 0,01 M (eB yrag 
INIB 0,01 M (B soguot ase), TMU BowopogqHoH case). 1 — 20°; 2 — 4u) 


0,01 M (B yraesogopoguoii case). 1 — Se 1004 
OPS PN Bi Ws se Hae 


CTbIO MULE SMYJIbraTOpa KOJIOHAHO PaCTBOPATb MOHOMep H HHHIWMaTOp, Me 
CKOIbKY MHILCJWJIbl MOBEpXHOCTHO-aKTHBHOFO 9MYJIbraTopa, Kak ObWIO WOKa3a 
HO paHee, ABJINIOTCA MeCCTOM MIpOTeKaHHA MNOJHMepH3allMOHHOTO Mpollecs 
B 9MYJJIbCHAX. 

IIpu u3yueHHH SMYJIbCHOHHOH MoIMMepH3alluH B MPHCYTCTBHM pa3vIHUHB 
SMYJIbraTOPOB HaMH Obwl 3aMeyeH PAX OcoOeHHOCcTel NpoTeKaHHA NMOMMepHsally 
OHHOrO Iipollecca B clyyae MpHMeHeHHA WeTHINHpHAuHOpomuya (LITIB). Ony 
TbI NOKa3aIM, YTO B JAHHOM CJlyy¥ae pOJlb 9MyJbraTOpa He MOxeT ObITb CBee 
TOMbKO K 4YHCTO KOVJIJIOMAHO-XHMHYeCKOMy (paKTopy. | 

HcceqoBanve MpOBOLM0Cb MaTOMeTpHYecKHM MeTOLOM B JMaTOMeTpe 
MCKJIOUAIOULEM KOHTAKT MOJIMMepHsallHOHHOH cHcTeMbl c BO3yxom (*). Ilep) 
MCHIMBaHHe OCYU{CCTBIAOCb MarHuTHOH MellamKoli. Bee OMbITH MpoBOLMIMC 
MpH COOTHOWECHHH YIrleBoqOposHOH HM BOLHOH (bas 1:9. B kayecTBe HHNWNAaTO 
MCHOMb3OBalaCb THApONnepeKucb usomponHOeH3ona (TIIM), B KayecTBe MOH 
Mepa — cTHpoOu. | 

Bria U3yWeHa KMHETHKa MOMMepH3alluN MIpH pas/M4HbIX TemMepaty pa; 
B oXHoli u3 cepnit OnbITOB B BOAHY10 (basy BBOAMICH yrueKHcuIbIli HaTpHH B KOJI 
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gecTBe 0,1 r-9kB Ha 1 1 BO_HOH sasEI. PesymbraTbl STHX OMBITOB MpelcTaBueHbl 
Ha pic. 1. Kak BHAHO 43 IIpMBeACHHBIX JaHHbIX, CKOPOCTh peakWuu MoMMeEpH- 
SallMH SHAYHTCIbDHO BbINe, YeEM TIPK MPHMeHeHHH APYyFuX KsMacCcoOB 2MyvIbraTo- 
poB (cyIboMbII, Coe 2%MPHBIX KUCIOT) Mp MpOYHX paBHBIX ycuoBuax; LITIB 
oOechewBaeT MpHeMJeMyIO CKOPOCT NONUMepHsallHH Mp MOHW2KCHHBIX TeM- 
mepatypax (4 u 18°), uro He uMeer MectTa B MpucyTCTBHM Apyrux sMysbraTopos. 
if HauOonee cytlecTBeHHbIM OTMUNeM NOMMepvsaluH B Mpucytcrsun LTIB 
{ ABIACTCA TO, UTO B IIPUCYTCTBUHM COB B BOI- 
| HOH (base CKOpOCTb NOMMMepH3salluu C MOBBI- 
Ie€HHeM TeMIepaTypbl MpOXOAMT Yepes maKk- 
CHMyM. 
| Vurepecno ormerutb, 4TO B ONbITax, Mpo- 
| BeeHHEIX pH 40 u 60°, nomuMepHsalns pas- 
BHBaeTCA C HEKOTOPOH CKOpOCTbIO Ha HayaJb- 
HbIX CTaHAX, 3aTeM ObICTpO 3aMelWIAeTCH H 
)BCKOpe MpeKpalllaeTcA MOJHOCTLIO, YTO ecTe- 
CTBCHHO CBA3bIBATb C HCuepnaHHeM MHUHIHa- 
}TOpa. C MOHMxKeHHeM TeMMepaTypbI MOH- 
Mepv3allHA poTeKaeT Cc JOcTaTOUHOH CcKOpo- 
} CTbIO IPH OMHOBPCMEHHOM YBENMYCHHH BIXOLA eerean: 
mlouMepa. - 0. pacnaga ITM. 


Konnentpauuu: ITM, LIB 0,01 M, 
B OIIbITax, MpOBeJCHHbIX B OTCYTCTBHe NaeCO3 0,1 Ne BOJ.HOM pacTBope), 


COMBI, C pOCTOM TeMMepaTypbl HaOmOyaetcH 1 —TITIM, t=100°; 2 — TMM +I, 


1] é 6 74 “ae. 
t 


| 3aKOHOMepHOe yBeIHYeHHe CKOPOCTH Mpollecca ee Sel + UIB + NasCOs, 
| MomuMepu3altun c cOxpaHeHveM JIMHeliHOm °~ “+ 7 — rea Macias te 


) 3saBucumoctu S=/(f) 20 3HauHTeIbHOH riy- 


B pesyJibTaTe cpaBHeHHA KHHeETHYCCKHX JaHHbIX, MOJYYEHHBIX B OMbITaXx 
'¢ BBeeHHeM YreKHCIOFO HaTPpUA HW Oe3 HETO, MOXKHO 3aKJIOUUTh, YTO AOOaBKU 
| COJbI HU MOBbILMIeHHe TeMMepaTypb! AeHCTBYIOT B OJHOM HallpaBJleHHH — yBeun- 
| yMBalOT CKOpOCTb NomMMepHsalun. 

CkopocTb MOJMMepH3alHOHHOrO Mpollecca OOyc/OBeHa CKOPOCTbIO MHMI- 
| upoBaHuA, KOTOpas, B CBOIO OUepPesb, 3aBUCHT OT peaKIMMH pacnafa HHULMa- 
) ropa, ABM ATOUleHCA HCTOUHHKOM NepBHUHbIX CBOOOAHbIX pajluKaloB. OHaKo 
| Ip pe3kOM yBeJIMYeHHM KOHIeHTPalluH CBOOORHBIX paquKaJoB, Onarofaps Ovl- 
) cTpomy pactlaly MHMIMaTOpa, 3HAUHTebHaH MX YacTb pacxofyeTcA HeMpous- 
BOJHTeIbHO, BCTYMadA B peakIMIoO pekoMOnHalMN. B TO xe BpeMA, B pesyIbTaTe 
| yckopeHHoro paciiajla HHAWMaTOpa, MpOMCXOMT ero Hcdeplanne yoxxKe Ha paH- 
| HHX cTayMAX MomuMMepHsalnu. Kak mOKasbiBaeT OMbIT, TAKOM YCKOPeHHbIH pac- 
| mak wHulnatTopa Bpispipaetca ILTIB. 

| Pacnag TIIM, mpumenapielica B KavecTBe MHHIMaTOpa, B BOJHOM pacTBOpe 
3HAUNTe@IbHO ycKopsetca Ipu BBexeHHH LITIB yxe B orcyteTBHe Na,CO;. Emre 
Gombuee ycKopenue pacnaya TIIM na6stogaercs B CTyyae OJHOBPeMeHHOTO IIpH- 
eytcrsua LIB u cogp. Jlanuble m0 KuHeTHKe paciaa [TIM B pa3auyubix yeuo- 
BHAX MpelcTaBseHbl Ha puc. 3. 

3nauntembHoe ycKopenne pacnaga TTIM nog pananuem LIB, orcytersyw- 
lee B cylyuae IIpHMeHeHHA ApyrHX SMyJbraTOpOB, HO HallieMy MHEHHIO, o6bsACc- 
HACTCA OKHCJIMTeJIbHO-BOCCTaHOBHTeEJIbHOH peakllweH, MpoucxosameH Mexk]y 
TTIV u LB, npuuem 27a peakuna uyer ObicTpee B NpHCyTCTBHH COs. Jlannaa 

TOUKA 3PCHUA NOATBEpAKLaeTCesH TEM, YTO TOMMMepH3alluA CTHPOJIa B MpHcCyTCTBUK 

OKHCIHTCIbHO-BOCCTAHOBUTeIbHOH MnMMupyrome cuctempr [TIM — mupo- 
 bocdarupili KomMsekc 3aKHCHOTO 2Kee3a ONNCHIBACTCA AHAJIOTHYHBIMH 3aKOHO- 
MepHocTsamu (pic. 4). ‘ 

Tloppinenue Temnepartypbl BbISbIBAeT YBeIHYeHHe HayaJIbHOH CKOPOCTH T0- 
JMMepH3allun C YMeHbIIeHHeM KOHEYHOFO BbIXOMa MoNMMepa, T. €. C HCuep- 
NbiBAaHHeM HHUMMUpyIoNleH CHCTeMbI Ha Ooee PaHHUX CTAaqMAX TOMHMepHsa- 
WHOHHOFO mpoltecca. Takoe xe AelcTBHe OKa3bIBaeT joOaBeHHe yrIeKHCOro 


HaTpus. 


i 


Or 
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OTe€IbHbIMH OMbITaMH ObwWIO yCTaHOBJIeHO, YTO OKHCJIMTCJIbHO-BOCCTaHOBH- 
TelbHad peakuua B cucteme TIM — Fe’: yckopsetca mpv MoBbliueHHH Temme- 
paTypbl u WoOaBeHHH COB. 

TIpeactapaaercd BepOATHBIM, UTO pH IMY/bCHOHHOH MoOuIMMepHsallun & 
YKa3aHHbIMH BbILe IMYIbFUPYIOWMM H MHHUMAPYIOWMM areHTaMH aKTHBUpO- 
BaHHe OCYIULeCTBIAeTCA OlaroqapaA THApOMMTHYeECKOMY pacuulemieHHio NMMpuyu- 


HHeBOrO HHKIa B WelouHOH cpeze (°,°): 


~ A \ \ x i 
O10 b-Oa-Og- 
7 ‘4 “NOH NH No \ 

C 


N 
Ss | | 
cl H33 CyeHy3 CigH33 CicHss 
(1) (11) (II) (IV) (Vv) 


Polb aKTHBaTOPOB MOJIHMepH3allHu MOLT BHINOJIHATh KaK aJiblleruqHaa rpyu- 
a, Tak uw rpymma >NH (°), koropble oOpasyrorca Mpu packpbiTun waka. B 
MOJIb3y IPpHBeeHHOH BbIIIIe CXeMbI TOBOPHT H TOT (pakT, UTO KOHEUHbIe MPOLYKTbb 
pactiaqa, kak [0Ka3bIBaeT OIBIT, 
OKpallleHbl B 2Ke@JITO-OpaHKeBbIH IBeT, 
YTO JOJI2KHO HMeTb MeCTO WIA COeqH-: 
HeHHH IV u V, kak MpOH3BOHbIX{ 
PIYTaKOHOBOTO aJIbleruya. | 

ConocTaBJIleHie IIpHBeCHHBIX JlaH-; 
HbIX IMO3BOIHeT ClelaTb BbIBOL, YTO) 
MOBep XHOCTHO-aKTHBHbIN SMYJIbraTop) 
(B WaHHOM cCiyyae WeTHJINHpHAHE-: 
OpoMH) B 9MYJIbCHOHHOH TOJIMMe-} 
pu3alun MOKeT UrpaTb JBOAKYHO 
pOulb. 

Bo-nmepBbIx, OH MOxKeT JeHCTBO-| 
BaTb KaK OObIUHbIM IMYJIbraTOp, cTa- 
OMIH3MpYA HCXOAHY!O IMYJIbCHIO MO- 
Wm womepa wu oOpasyloululica saTeKc, 

a Take oOecneyuBad mpoOTeKaHHe 
Puc. 4. Kuuetuka momuMepu3auquu cTapona Bp NOMMMepH3alMOHHOrO Mpollecca B BO]- 
IPHCYTCTBHH OKUCJMTEbHO-BOCCTAHOBUTebHOH HOH (hase OarolapA CONpAxeHHOMY 


unMMpyiouleh cuctempr PIM — mupococmar- pacTBOpeHH1I0 MOHOMepa HM MHMWHMa- 
HbIM KOMMJI€KC 3aKHCHOrO xKee3a. KouieHxT- 


pauua HeKala B BOLHOM chase 2%, KonueHTpa- TOP4- 
una TIM 0,03 M (B yraesozopoquoh (pase). Bo-BToppIx, SMYMbraTOp MOKeT 
/— Temnepatypa 5° B mpucytcrsux NasCOs; MpOABAATb (byYHKUMM aKkTHBaTOpa. 
2— 6 Ges comel; 3 —'15" Ge3_comst NOMMepH3aluu, BbIsbIBad HHAYUU- 
pOBaHHbId pacia rusponepekucn, | 
YTO IIPHBOAMT K Pe3KOMY BO3pPaCTaHHIO CKOPOCTH TOJMMepH3allHOHHOPO Mpo- | 
Wecca yoxKe IPH HH3KHX TemMepaTypax, pW KOTOPbIX B OOBIYHBIX YCJIOBMAX 
NOMMepH3aluA He mpoTeKkaer. 

AxTuBupya pacnaq ITITIM senegctave OKMCMTeIbHO-BOCCTAHOBHTCIbHON 
peaxiuu, LIIB yckopser o6pa30panue MepBHYHbIX CBOOOXHbIX payMKaJOB, 
PeakWHO HHAUMHpOBaHHA HW, C/leQOBaTeIbHO, BeCb NMOMMMePHsalMOHHbIH Mmpo-| 
lecc B IevIOM. | 

JIbBOBCKHH rocyfapcTBeHHbIi yHMBepcuTeT Tlocrymusto 

uM. Mpana OpanKo 16 V 1958 
UWMTHPOBAHHAS JIATEPATYPA 


‘A. UW. IOpxeunxko, Tp. 3-4 Konep. no pbicokomomekyApHbIM CoequHenuaM, Haq. | 
AH CCCP, 1948, ctp. 54.2 "LMI Kolt hottiewer ue Wallies © Ant enenm sccm 
69, 441 (1947). 3H. C. WeBerxos,A.U. lOopxenuko, Komn. mypn., 15, 308 (1953). 
47 My 10 powemkio,oBs Agilly a m,y Sap. 1a6.,.21,, 205 (1955). 8 -Th, Zi nie em 
Lieb. Ann., 330, 368 (1904); 330, 328 (1904). & Terepouwukanyueckue coenuHenua, 1, VWI, | 
1953, crp. 330. 7G. S. Withby, N. Wellman, O. W. Floutz, H. L. Spe] 
hens, Ind. and Eng. Chem., 42, 445 (1950). | 
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/nybune nonumepusayul 5 


Jloxxann Akanemuu nayr CCCP 
1958. Tom 123, N 2 


BHOXHMHA 


A. B. KOTEJIBHHKOBA u E. JI. JOBEOBA 


O CHEWMMSHYHOCTH BOJOPACTBOPHMOH AMEHHWJIATKHHA3bI 
M3 NEGEHM 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 2 VII 1958) 


B Ooulee paHHuXx HccieqOBaHHAX OMHOrO H3 Hac OblIO MOKA3aHO, YTO MeueHb 


| 2KMBOTHDIX COJepxKUT BOAOpacTBOpUMy?O aeHuaTKHHasy (pocpomytasy AJI®), 


‘CHJIbHO OTJIMYAIOLWLYIOCA MO CBOMCTBaM OT aJeHHJIaTKHHa3bl MbILUL (MHOKHHa3bI) 


| (). Tlocne roro Kak y 2KMBEIX OpraHu3MOB Obl OOHApy2KeHEI B CBOOOAHOM Bue 
| HYKJICOTHJIbI C HHBIMH, YM aJeCHHH, MYPHHOBbIMH WIM MMPpHMAAMHOBbIMU OCHO- 


BaHHaAMH (cM. (*)), B 2KHBOTHbIX TKaHAX HM LpOwRxKaX Obwin HalieHbl SHSHMbI 


| (2-4), HasBaHHble HyKJeo3sHZMonodociaTKuHa3samu (COKpallieHHO — HYMOKH), 
) KaTasMsupyloume, Kak M ajleHMJIaTKMHa3bl, Mepenoc cpocibara c HyKseO3HATpH- 


‘octara Ha HyKJeO03HAMOHOocdaT, HO C pa3HbIMH MypHHOBbIMH WM MMpHMu- 
-AMHOBbIMH OCHOBaHHAMH. 


B cBA3H Cc 3THMH padotamu BOSHHK BOIIPOC, ABJIAeTCA JIM UCCJICOBaHHaA 


| Hamu BosopacTBopHMad ajleHHJlaTKHHasa MeveHH CMeWMMuHbIM «a]}eHHHOBbIM» 
3H3HMMOM, KaK 9TO OblWwIO YcTaHOBJIeHO WIA MHOKHHAa3bI (3), HIM OHA OOaNaeT 


Ooulee WMPOKOH clellupuyHOcTbiO, XapakTepHOH IA HYMOKH. 
B OTHOWeHHH 9H3UMa 43 Wpoxx*elH Obwio MoKa3aHoO (3), YTO HYMOKH OTVJIH- 
waeTcA OT aleHuaTKHHa3sbl. Uro KacaeTcA 9H3HMOB H3 MeyeHH, TO peaKUHA Hy- 


| MOKH Oblla OOHapy2KeHa B pa3JIHUHbIX MpenapaTaxX u3 meyenu (*~°), oqHaKkO 


‘B 9TUX paOoTax OcTaOCb HEBbIACHCHHbIM, OTJIHUaeTCA JIM HYMOKH OT ajleHHaT- 
KHHa3bl WIM HeT. BosopacrBopuMasd (pakWuA U3 MWeyeHH c STOM TOUKH 3peHHsA 
‘Boodue HE H3yyaacb. 

MbI uccseqoBaIH 3TOT BOMpOC SKCIePHMeHTaJIbHO. OMbITbI CTaBHJIMCb Ha 


_ BOJLHBIX SKCTPaKTaxX TNeYeHH KPOJIMKA, MPHTOTOBJICHHbIX OMHCaAaHHbIM MeTOJIOM 


(). Jia uceneqopaHHva afeHuslaTKMHa3HOH peakWuMu cyOcTpaTaMu CYyxKHIM 
ajlenosuutpucocdat (AT®) u agenosuu-5’-cbocdpat (AM®), ounmjeHHble Ha KOJIOH- 
KaX C OTe4UeCTBEHHbIMH aHHoHUTaMu AB-16 u-AB-17 B Cl’-cbopme. Peaxuuto Hy- 


| MOKM uccieqoBaiH c cyOctpatamu AT® u ypuguH-5’-cocdatom (YM®); ypu- 
| AuslaTKMHasHylo peaKIlMio0, aHavlOrMuHy!0 aenH/aTKMHa3HOH, HO C OMHHMH ypH- 


JIMHOBbIMH KOMNOHeHTaMH BMECTO aleHHHOBbIX — Cc ypuanHAUdocdhatom (YP). 


| Yxasanuble ypUMHOBbIe HYKICOTHAbI ObLIM MOYYeHbI U3 [pOxxKel MO HECKOJIb- 
| KO yupomenHomy Merozy Kanyro u mp. (’) B BHe CMecH HYKJIeCOTHAOB, KOTOpyt!o 


pasqeisiu Ha KooHKax c AB-16. Opaxunu YMO uv YJIO Boenann mpena- 
pPaTHBHbIMM MeTOLaMU UM UALeHTHPUUMpOBaIH Mp MOMOMIM CileKTpo*oTomerpuy, 
Xpomatorpadun Ha OyMare uM onpexeneHHH OOuero UM MerKOrMApomM3yemoro 
qoctbata. OuumeHuble cy6cTpaTbl OKa3aIMCb XpoMaTOrpaduyecKH UMCTHIMH, 
oquako AT® nocse HemposomKUTeIbHOrO XpaHeHHA OOHAPyXuBala MpHMecb 
A]®. 

Jaa uccneqOBaHHA AKTHBHOCTH ajleHJIaTKHHa3bl H HYMOKH pa3sJIM4HO OOpa- 
60TaHHble BOJHbIC YKCTPaKTHI H3 WeyeHH HHKYOUpOBaIH B TeyeHHe 30 MHH. C 
COOTBETCTBYIOUIMMM cyOcTpaTaMu B KoMYecTBe OT 0,5 Jo 1,5 pmo. Kaxoro 


_¢ cdochatupm G6ydepom pH 7,6 8 npucytersun 0,005 mon. Mg**. Beaku ocax- 
- Jlau XnopHoli KuCMOTOH B KOHeUHOM KOHeHTpauu 5%; u30bITOK HOHOB ClO, 


ylaaIM B BUe HepacTBOpHMOH COM KaJIHA, B WeHTpudyrate KOMM4YeCTBeHHO 
OnpeseiiH MpOAyKTb peakiHn: 
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I. [pu momonyu xpomatorpadun Ha Oymare B AByXxX CucTeMax PaCTBOPHTECH 


] 


(sTuloBbili crupt — 1 M alerat amMonua pH 3,8 no [lanaquun H Jlemtoapy | 
(8) u u3oMaciisHad KucmoTa — NH3-Bepcen m0 Kpe6cy u Xemcy (°)). Ilatua, | 
normomarouue B YJibTpatHosete, OOHapyxXUBaIH B YyJIbTpaXeMHCKONe, BbIPe- 
3aJIM, QJIOHpOBaJIM M ONpedeAH ONTHYeCKOe NOrmouleHHe B HUX IPH 260 my, | 
c momomb1o CO-4. 

Il. B pxye onbiroB MpoBOAMIHM He3aBUCHMO aHaJIH3 MpOAyKTOB peakilHH, 
pasqenia ux Ha kooHKe c AB-16 MyTem NocefOBaTeIbHOH SIIOUHH. Mero. 
pa3eeHAA ae€HO3HHOBbIX H YPHAMHOBBIX (ociaTroB Ha KOJICHKaX C AB-16 
onucaH HaMu oTmembHO (7°). 


m 
SS 
8 
2 
Dp 


GGG 


Y 


WS 


J1AZA1A | 2 

4 o a 4 
Puc. 1. AqenumaTkuHa3Has ak- Puc. 2. AKTMBHOCTb HYMOKH B 
THBHOCTb B 9KCTpakTe MeyeHH, 9KCTpakTe MeyeHH, o6pa6oTaHHOM 
o6pa6otanHom HCl, na ocHopa- HCl, Ha ocHoBaHHu onpeyeseHna 
HHM oOmpeyqeneHua B MATHAX B MATHAX XpOMaTOrpaMMBI B CH- 
XpoMaTorpaMMbI B  CHCTeMe cTeMe STHJIOBbIM cnupT — aueTaTr 
M30MacIAHat KuUcCHOTa — NH3 NH, (pH 3,8). a@— KouTpoump, 
— BepceH. @ — KOHTpOUJb, b — onnit; 1 — AT®, 2 — A]I®, 
6 — onnit; _{/ —AM®, 2 — 38 — YM®, 4— VIVO 


A®, 3 — AT® 


KouTposiem B ONbITax CYKUIa HYJeBaA Mmpoba, B KOTOPOH K TeM Ke KOMH- 
yeCTBaM CyOCTpaTOB, KaK H B OMbITHOH Npobe, AOOaBaANacb HCIO, 20 5% KOH- 
WeHTpalluH, a 3aTeM 9KCTPaKT MeveHH. KouTpolb COXpaHsAJICA Ha JIbAy B Teve- 
Hue BpeMeHH HHKYOaWMM ONbITHOH MpoOnt. 

J\is Toro uToObl H3yUaTb aleHWaTKUHa3HYIO PeaKWHIO H PeakIHIO HYMOKH | 
B YHCTOM BHJle, CeOBasIO MO BO3MOXKHOCTH HCKJIIOUHTb [pyre OJHOBpeMeHHO 
MpoTeKalolHe SH3HMaTHYeCKHe Peak, MpeBpartaloujue HyKNeoTHAbI. K ync- 
Jy TaKOBbIX OTHOCATCA NMpollecchl, MpHBOAAMMe K OTIULeMIeHHIO Heoprannue- 
coro (pocibara OT HYKeOTHAOB, a TaKxKe Tak Ha3bIBaeMas peakWuA HYLUKH (1). | 
B Hallux MpexkHuXx ucceqOBaHHAX (') ObwWIO NOKa3aHO, YTO AvaIM3MpOBaHHble | 
BOJHbI€ SKCTPaKTbI MeyeHH OG/aaloT HeKOTOpolt AT®-a3Hol (wu A][®-a3sxHoit) | 
AKTHBHOCTbIO, KOTOPad, OHAKO, MOIHOCTbIO HCcuesaeT, eCH OOpaboTaTb 
akcTpakTb! HCl npu pH 2; aenuaTKuHa3sHaa xe AKTHBHOCTb IIpH STOM XOpOO 
coxpaHsAeTca. 

B mpeqBapuTebHubIxX ONbITaX MbI BLIACHHJIM, YTO pH HHKYOalMH JMamtH3u- 
pOBaHHOrO BOAHOTO SKCTpakTa even (HeoOpa6oTaHHOrO UH OOpadoTaHHOroO: 
HCl) cAT®u YB tevenve 30 mun. npu pH 7,6 peaxiusa HyquKu He uzeT, | 
TaK Kak HCXOJHble KOJMYeCTBAa CyOcTpaTOB MouTH He u3sMeHsOTCA. YIO uv YMO- 
He JeocopuJIMpOBaIMCb SKCTpakTaMH Meyenn, OOpa6oranupmu HCl. 

Ha ocHopaHun STHX ONbITOB MBI Hava ucceqOBaHHe ajeHusaTKHHasHolt 
peakiMM HM peakIWMH HYMOKM B JMaJIM3HPpOBAaHHOM SKCTpakTe NeweHu, O6pabo- 
TraHHo HCl. Jmanusupopanubili skcrpakT mpupogquau K pH 2 jo6aBeHnem 
0,025 o6bemos 2 N HCl, octapasau na 10 mun. mp KOMHaTHOIt Temlepatype, 
OCTOpOXKHO HeHTpalM30BaIM pacTBop nopomkom NaHCOs; oryensim menTpu- 
(cbyrupoBaHHeM OOpasopaBlunlicA OcaloK OeKOB; WeHTpudyrar ynorpeOsaan & 
ombitax. 
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Ha puc. | u 2 npegctaBeHbI ONBITHI MO Onpewe MIO AKTHBMOCTH allennuaar: 
KMHa3blI H HYMOKH B OAHOM MH TOM Ke SKCTpakTe MeveHn, OOpadoranHom HC]. 
B 9THX onbirax MpoxykKTbl peakuun pa3sqeisan XpoMaTorpaduel Ha 6ymare 
ONpele AIH KOUHYeCTBeHHO. 
| Jia alenusaTKuHa3sHon peaKunu ONpeWeIAIMCb SKCTHHKIMA pH 260 mer 
‘B natHax ATO, AD, AMO; yA peaxiun HyMOKH —B naTHAax ATO, AIO, 
YM®, Y]I®. Puc. 1 u 2 noKaspipalor, ro B TO BpeMA KaK aleHMaTKHHasHan 
‘peaklHA HeT coBepmeHHO 
OTYeTIMBO — yMeHbaetca ‘4260 47 
‘cofepwanne AMD y ATO Giz 
‘WM YBeMuHBaerIcCA KOHUeCT- 

Bo AJT®, peaxuna HymMoKu Gi 
He uler — coyepxanue ny- 


‘KWeOTHAOB 3a MepHosuHKy- ou 
Oallun WOUTH He u3MeHseTCA. O06 
-CoBepuleHHO Takue >xKe pe= 


SYIbTAaTbI Ob MoOmyyeHbl Gah 
‘WB Apyrux onbirax ¢ 9Kc- 
TpaktaMu, oOOpa6oTannpmu 42 
HCl, Kak Merojom xpomato- 


Tpapuw Ha Oymare, Tak u og 200 300 W0mn' Onn 10 20mn 
‘IIpH pa3feequn mpokyKToR gg a 30 
peakUMM Ha KOJIOHKAaX Cc : 6 


AB-16. YpuaquaatKunasHaa 008 
peakuna (c  cy6cTpaTom 
Y J[®) B sKcTpakTax MeyveHn, G06 
o6padotanHpIx HCl, taxxe 


‘He lia: Ha xpoMaTorpamMme Gu 
OOHAPYyXKHBAJIOCh JIHMILb OHO WW 
natHo YJI® yo u nocne uH- df 

kyOalluu, B OMbITe C pa3ile- 0 


| 
‘JIeHHeM Ha KOJIOHKe KOJH- We Ome Woman Wun 0 200 Mn 


Puce. 3. PasgemeHue MpomyKTOB peakiMH HyMOKM Ha Ko- 
M3 9THX pe3ybTaTOB  jouxe c AB=16 (Cl’). a — KoHTpoub, 6 — ont. Lndppi 
BbITeKaJIO, UYTO BOJOPaCTBO-  Y MHKOB O3HavaloT MpOLeHT o6mleH SKCTHHKIWHH NpH A 260 


_  MvU.,9JOMPOBaHHOH H3 KOJIOHKH. QJIOHPyIOWIMe pacTBOpbl 
ee RUM aT RUM asa -T1e (cepa Hampaso) 0,003 N HCl (YMO): 0,02 NW Noles 
yeHH ABIAeTCH crewnpuy- 0,01 N HCI (AJI®); 0,2 N NaCl ua 0,01 N HCl (Y®); 
HbIM «aJ[CHHHOBBIM> SH3HMOM, 0,4 N NaCl na 0,01 N HCl (AT®); | N HCl (neuyenru- 
Kak HU MHOKMHAa3a, UH OTIN- (bHUMpOBaHHble HYyKJeOTHAbI) 


| yaeTCA OT HYMOKH. OctaBa- 
'JIOCb HEACHbIM, OODACHHeTCA JIM OTPHAaTeIbHaH peakKIWMA HYMOKH B 9KCTPaK- 
Tax, oOpa6otanupix HCl, Tem, yro HyMOKH BOOOIIe OTCYTCTBYeT B AuaJIN3Hpo- 
-BaHHbIX BOJHbIX 9KCTpakTax NeveHH, WJIM %e TEM, YTO MpH OOpaOoTKe 9dKC- 
-Tpakta 40 pH 2c nocnexyromeh ero HelTpaiMsauNell HYMOKH WIM MHAaKTHBH- 
pyeTca B KHCJOH cpesle, HIM MOMaaer BO (PpakUHIo OeKOB, OCaKLaloulH XcH pu 
-Helirpanusatnn. JA BbIACHeHNA STOFO BOMpOCa MbI MPHMeHHIM Ap yry!0 OOpaoorK y 
| AMaJM3NpOBaHHIX BOXHEIX 9KCTPakTOB NeveHH WIA OcBOOOXKeHHA OT HYKIeO3H]- 
-Tpudocdatas U HyYKIeo3HALNpocdatas B3aMeH NoLKUCeHHA WO pH 2 — narpesa- 
Hue 2 muH. npn 60° u pH 7 no (?”). B Taxol mocTaHOBKe ONBITOB ylal0Ccb  BBI- 
ABUT PeakILMIO HYMOKH COBepmmeHHO ACHO. Ha puc. 3 npescTaBJIeHb! Pe3yJIbTaTHI 
OJHOrO H3 OMbITOB MO OllpeesieHHIO AKTHBHOCTH HYMOKH C pa3jlesleHHeM Mpo- 
WyKTOB peakUHH Ha KoOHKe. BepxXHAA MOMOBHHa PHCYHKa — KOHTPOJIb, 
HMXKHAA — onbiT. CyOcTpatamu cayxuiH AT® u YM®. B pesyubrate peak- 
uuu cosepxanne AT® un YM® ymeubuianoch Ha 30—45"%, COOTBeETCTBEHHO, Ht 
“TOABHJIHCb IIpHMepHO B TaKHX %Ke KOMYeCTBAaX MpPOYKTH peakitun — AJP 
u YJI®, tak uro peaKUMOHHasd CMecb OOHapyxXUBaa Bce YeTbIPe BellecTBa. ITH 
pesysbTAaTbI ObWIH MOMHOCTHIO MOLTBep%xAenbl NaHHbIMM XpoMaTorpacHu Ha 
Oymare. 
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AjleHuIaTKHHa3HaA AKTHBHOCTb B 9KCTpaKTax, OOpaOoTaHHbIx 2 MHH. Ip 
‘60° u pH 7, mposxBisaacb, HO 3amMeTHO CilaOee, YeM B 9KCIPaKTaXx, o6pa6oraH- 
upix HCl. Sto HaGmoyeHve XOpowlo cormacoBblBalOcb C yCTaHOBJIeHHOH HaMh 
(1) HeycTOM4uHBOCTbIO aJleHHaTKMHa3bl MeYeHH K HarpeBaHHl0 IIpH HeHTpasbHO 
peakuun cpeqbl. Ha ocHoBaHvH HaUIMX OMbITOB MO?KHO CYUHTaTb, YTO HYMOKH 
NpOABJIAeT OOJIbIIYIO yCTOMUMBOCTb K HarpeBaHHlO B HeHTPasIbHOH cpefle, yeM 
-aJeHHaTKHHa3a, WH MeHbINYIO yCTOMYHBOCTb K OOpaOoTKe B KHCJIOH cpele: 

UroObl oKa3aTb, YTO HaGMOaeMad B 9KCTpakTax, OOpaOoTaHHbIX MpH 605 
u pH 7, alenusaTKMHa3Had AKTHBHOCTb ABJIACTCA MCTHHHOH, a He OKa3bIBaeTC 
MIpOABJICHHeM LIM POKOM CelMpHYHOCTH HYMOKH B OTHOWeHHU aJeHHJIOBbIX HYK- 
JI@OTHOB, MbI MOABepriH SKCTpakT MeveHH ABOMHOM OOpaOorKe: BHayase 2+ 
MHHYTHOMY HarpeBanuio mpu 60° u pH 7, 3arem nogKucmenuio Jo pH 2 un Helt- 
TpaiM3auuu. OKcTpakT nocswe Tako OOpa6oTKu OOHapyxuBal ciady!o afe- 
HWJaTKHHa3HY!O AKTHBHOCTb, YTO JOKa3bIBalO MpHCcyTCTBHe aeHHJIaTKMHA3bI, 
Tak KaK HYMOKH WHHaKTHBMpyeTCcA Mp NOKMCeHHH. 

YpulquaTKHHa3sHaA aKTHBHOCTb Mocsle HarpeBaHHA SKCTpakTa mpu 60° 
‘iw pH 7 He OOnapyxuBasach, KaK HM Nocse MOAKHCIeHUS 9KCTpakTOB Jo pH 
B Il€—pBOH CepHH OMBbITOB. | 

Ecau 9KcTpakTbl HarpeBaJiM B TeveHHe 2 MHH. pH pH 7 ne mpu 60, a mpe 
80°, TO He HaGlOasOcb AKTHBHOCTH HH ajleHHJIaTKHHa3bl, HH HYMOKH. 

[IpupeyeHuble OMbITbI MO3BOAIOT 3aKJIIOUMTb, YTO B BOMHBIX IKCTPaKTAaXi 
MeveHH KpOJIMKa COJepxKHTCA KaK afeHusaTKMHasa, cMelMpuunad AA alenu- 
HOBbIX HYKJICOTHOB, TaK H HYMOKH; ypHAuJlaTKuHa3a He OOHapyx*exa. 


Jla6opatcpus cbusvomornuyueckoH XHMHH Tocrynu10 
Akajlemuu Hayk CCCP 26 VI 1958 
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BHOXHMHA 


r. B. MPOHAKOBA 


BKJIFOUEHWE ALETATA UW PJIMQMHA B MOJIEKYJIY BAUTAMHHA B,, 
B TIPOWECCE EfO BHOCHHTE3SA 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 3 VIT 1958) 


C MOMeHTa ycTaHOBJeHHA B 1955 Pr. cTpyKTypHOH cbopmysbI BUTaMuHa By» 
-THMOTeSAa 06 OOUIHOCTH OCHOBHBIX NyTeli ero GHOCHHTe3a HW OMOCHHTe3a NOpdupuHoB 
MIpWBJlekaeT Bce OoulbuIee BHUMaHuHe (',”), XOTA JKCMeCPHMeHTaIbHOe OOOCHO- 
‘BaHMe ee elle HeBemMKoO. HanG6oviee yOeluTeIbHbIM MOKa3aTeIbCTBOM 93TOH 
PUMOTeSbI CIYKUT (PPaKT BKJIIOYCHHA B MOJICKYJIY BATAMHHa BeILeCTB, ABJIAIOUHX- 
CA [peuecTBeHHukaMu NopdpupuHyos. 
Ec He CuHTaTb KpaTKOrTO yNOMHHaHHsa CMuTa O BO3MOXHOCTH BKJIOUCHHA 
PIKMUMHa HW O-aMMHOeBYJIMHOBOH KucmOTHI (*), HMeeTCA JIHIUb WBa COOOMeHHA 
Ilemuna c corp. (*,°), 9kcNepHMeHTaJIbHO NOKa3aBlux, uTo 1,4-C!4-d-amuHo- 
|JIeByIMHOBanA KucNOTa, OyqyuH oOaBseHa K MMTATeMbHOH cpee MMKpoopra- 
HH3M4a, BKJIOUaeTCA B BUTaMHH By>s. Bea paquoakTHBHOCTb MeYeHOrO BUTaMHHa 
©blia OOHapyxxeHa B NMOpdupHHOBOH uacTH ero MOJeKyJIbl. HasBaHHe MUKpo- 
| opraHH3Ma He MpuBOUTCH. 

[Jetbio Hallux UccCeqOBaHHH ObLIO H3YUNTb BKIIOUCHHe B MOJeKYJIY BUTA- 
MHHa YIvieDOHbIX aTOMOB YKCYCHOH KHCJIOTbI H TWIMWHHa. 

MuorouncJieHHbIMH paOoTaMH K HaCTOAUIEMy BPeMeHH MOKa3aHO, 4TO 06a 
| yrulepOJHbIX aTOMa alleTaTa H a-yrvlepOQHbIM aTOM INWMHa HALYT Ha MOCTpoeHtie 
| MOeKYJIbI TOpdpupHHOB 2KHBOTHOrO OpraHu3Ma, YTO KacaeTCA KapOOKCHJIbHOrO 
|| ATOMa TIMI[HHa, TO eFO BKJOYeHHE OblWIO MOKa3aHO JIMIUb JIA MOpcPHpHHOB pac- 
)THTeIbHOTO uM OakTepuasbHOrO mpoucxonxyenua (°°!*). 
‘| Hukakux dakTuyeckuX JaHHbIX OTHOCHTeJIbHO UCMOJb3OBaHUA YKCYCHOH 
/KHCJIOTHI HW TIMWMHa [WIA MOCTPpOCHHA MOUeKYJIbI BUTaMHHa Biz B MTepaType 
iHer, 
| Hama pa6ota nmposoqusacb Ha KysbType Propionibacterium shermanii, 
lenocoOHoli HaKalIMBaTb B KleTKaX OOJIbUIMe KOJIMYeCTBa BUTAMUHAa Bis. Kyub- 
TYpa BbIpPalMBasach Ha TIIOKO38HO-COeBOH cpesle cilefyloulero CcOcTaBa: Tyil0- 
ko3sa 20 r; CHsCOONa 6 r; (NHa)2SOa 3 r; KHePO:s 0,5 r; KeHPOs 0,5 r; 
|MgSOz 0,2 r; NaCl caegpr; MnSOa caegp; nenton 10 r. BuTamuubl: OvoTHH 
{10 y, nantroresat Ca | mr; n-amuHoOeH30linaa” KucsoTa | mr; THamuH | Mr; 
CoCle-6H2O 10 mr; 5,6-qumern6ensumugason 15 mr (B cmupTe), AHCTHIIHpo- 
BaHHad Bola — jo | a. 
TlogroropKa moceBHOrO MaTepHaJla MpoOBOsMlacb Ha 9TOH Ke Cpelle, HO 
|aumenHolt Co u 5,6-qumeTui6eH3uMufla3oula. BakTepHasibHblIe KJIeTKH C arapa 
(BHOCHJINCb B mpoOupKy c 10 Ma cpexbl MH MpoOupKa Momellaacb Ha 2 CyTOK B 
Tepmoctat (28—30°). Iloce 2Toro ee coslep2xkuMoe MepemMBa0cb B KONOOUKY 
¢ 70—80 ma Toli 2xe cpeabI, H MHKyOalluaA MposomxKasacb ene 2 cyToK. [logro- 
(TOBJICHHbIi TAKUM OOpa30M MOCeBHOM MaTepasl BHOCHJICA B OMBITHbIe KOMObI 10 
'5 ma wa 100 Ma cpegbl, K KOTOpOH mpeyBapuTenbHO AOOaBAcaA Co H Mpesuect- 
BCHHHK B  BDIIeyKa3aHHbIX KOHIeHTpalluax. BpipawimBanwe MpokodxKaslocb 
\4 cyrox, Ha 2-e u 3-M CyYTKH MpOBOAMJach HelTpaHsallUA Cpe/bl 15% pacTBo- 
(pom NaHCOs. PacrBopbl W30TOMOB CTepHJIH3OBaINCb OTACbHO H BHOCHJINCh 
|B MTaTeIbHy1O_cpey Ha 2-e CYTKH BO BpeMA MepBOH HeHTpaMsalluH. Bo Bcex 
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OMbITaX KOHILCHTpalluA BCeX YeTbIPeX MeTYHKOB paBHsAacb 10 wCu Ha 100 Ma. 
J] MpeloTBpalleHuA BOSMOXHOLO BbIZeTeHuA C4O2z B aTMociepy KOsObI TOMe- 
laIMcb B 9KCHKaTOp Hay 30% pactBopom NaOH u B TakoM Buje NepeHOCcHJIHCe 
B TepMocTaT. 

HakonmenHasd OMomacca OTeIANach WeHTpupyrupoBaHHeM, IMPOMbIBaJacb- 
BOJOH, H BUTaMHH By, onpesemsAJICA B Hel MO MOLM(UIUHPOBaHHOMYy MeTOAy Mpo- 
THBOTOUHOM SKCTpakWuH, paspaooranHomy .T. Tonosoi u B. H. Bykuupio (7%). 
Buomacca 3amuBanacb 5 OObeMaMH BOB, KHMATHIacb O MMH. pu pH 
4—5 pupucyrcrsuu 4 mr-% KCN, orgenAsacb WenTpuyru poBaHneM, H BATaMHH 
9KCTparupoBasICA U3 WedTpucyrata cMecbio (peHo—xsopodopm (1:1) mocae 
IIpeIBapHTeIbHOrO ero MepeBola B HIUMaHuAHy!o (OpMy MyTeM BbiepxKHBaHHA 
1 vac c u36bITKOM ItMaHa Ipnx pH 8—9. DPenon-xopodopMeHHbIM 9KCTPaKT MHO- 
roxpatHo (10—20 pas) mpompBaicaA BOO Wit yavleHHA He NpHHaiernkalen 
BUTaMMHY pajtMoakTuBHocTu. Iloce sroro BUTaMMH TepeBosMJicA B BOY MpH 
yo6apsenun 1,5 oObemoB xopodopma HU 0,75 oObema OyTaHowa. Cieqbl XsOpo- 
(bopMa MW 6yTaHOJla yaIAIHCb SPHpOM, H KOHIeHTpaluA BHTAMMHAa ONpelletA- 
Wlacb 10 MaKCHMyMY MOPIOMleHHA Ha cleKkTpodotometpe upuH 361 u 548 mp. 
OnpefeseHHoe KOH¥eCTBO pacTBOpa HaHOCH/IOCh Ha AMCK, UM OMpeseiAacb: 
ero ye bHad paqwoakTHBHOCcTb (B MMMYJIbCaX Ha eAMHHILY KOHIeHTpallun BUTAa-- 
MuHa). TounocTb cyeta 5%. BuTaMHH BHOBb MepeBoAWICA B (eHOwI-xsIOpo- 
(PopMeHHy!0 CMeCb, HM OYMCTKa MOBTOPsAaCb. 


BuTaMHH CYHTaJICA YHCTHIM, T. e. CBOOOJLHbIM OT mocTOpOHHeli aKTHBHOCTH,, 
KOryla JIBe NOCJICEIOBATeJIbHbIe OYUHCTKH JaBaJIW COBMaatoulwe BeJINYHHBI yAlesIb+ 


o 


HOH pajMoakTMBHOCTH. OOBIYHO JIA 9TOrTO ObWIO WOocTaTrouHO 2—3-kKpaTHO 
OUMCTKH. «PaMOaKTHBHad» YMCTOTAa BUTAMHHAa MOATBepxalach pauoaBTorpa: 
cpuuecku. 

TlonyueHuble pe3yJIbTaTbl IpHBeeHb! B Tad. |. 


| 


Ta6auna 1 


Homepa onpiToB 
Metunku ’ 
4 2 3 4 5 6 4 cpeqHee 
Auetat 1-Cl4 2000 2200 — — — = 2100 2100 
AueratT 2-C!4 2900 3100 — — — 2600 3000 2900 
Domunn 1-C14 900 == 800 = — = 4000 900 
T mamun 2-Cl4 3500 — 3100 3000 | 3600 3400 —_— 3400 


/ 


V3 jaHubix TaOn. 1 BUAHO, 4TO BCe YeTbIPe MeTUHKA BKJIOUAIOTCA B BUTas 
MHH, IIpHy¥eM HaHOObWeH CMOCOOHOCTHIO K BKJIOUCHHIO OOJaqaeT TIMHH 2: 
Cl4..Anerar 1-Cl* pxmouaetca B By MOYTH TaK Ke MHTCHCHBHO, KaK H alleta 
2-CM, Tora Kak, 10 JaHHbIM Llemuua (°), KapOoKcubHbIii yrmepog alletara 
BKOUaeTCA B reM B 6 pas culaOee, YeM MeTHJIBHBIM yrepod. ITO pasiuuue cTa 
HeT MOHATHBIM, CCIM YYeCTb S3HaYHTeIbHO OOJIbIITyIO MO CpaBHeHHIO C TeMOM 
HaCbIILeHHOCTb MOJeKYyJbI By, KapOOKCHJIbHBIMH TpynitaMi (B Bue aMujos), 
WIA MOCTPOCHHA KOTOPBIX KaK pa3 H UCNOMb3yeTCA KapOOKCHJIbHbI yrueposi 
alerara. | 


Han6onee MHTepecHbM ABIACTCH 3HAYHTEIbHOe BKIOUCHHe KapOOKCHJIbHOF 
yrulepowa TiMltuHa B MOuJleKyJY Byg. Ono coctaBaner 25—40% oT BKIIOUeHHS 
Apyrux MeTunkos. M3pectuo, uo rainy 1-C!* copepmienHo He BKIIOUaeTCA B Tem 
MH Apyrve nopupuubl %UBOTHOrO Mpoucxox enna (7,8), HO HcHOMbsyerca py 
MOCTPOCHHH MOJeKYJIbl XIOpOPHIa WH TeMHHa KOPHEBHIX KJIyYOCHbKOB Cor 
(*°-™). Haum Januble Xopomo cormacytores c fanHbimu J[enna Posa c corp) 
(*°), lO KOTOpBIM KapOOKCHJIbHBIH yraepod riMiunHa ucnonpsyerca Ha 15—+ 
50% Mo cpaBHeHuio C ApyrMMM MeTUHKaMM IIpH NOcTpoeHuM XOpodusaa y 
XJIOP@JIbI. | 
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Jo CHX NOp He PpelIeHHbIM BOIIPOCOM OCTaeTCH XHMH3M HCIOJIb30BaHHA 


14 
Tamuuna 1-C** B OnocnnTese pacTHTeIbHEIX M OakTepHasbHbIX mopcbupuHoB. 
_Hexoroppie ucceqopatemu () CKJIOHHbI CUHTATH BKJIOYeHHe STO MeTKH KOC- 


BeHHbIM H HeciellM@uyecKuM, OODACHAA ero MpOXox*eHHeM KapOOKcHua PIn- 
WWHa Yepes COMM «OOMEHHDI KOTeI» OpraHH3Ma, MOcCse YerO TOIbKO H Ipouc- 
XOJMT YaCTHYHOe H ONOCPeACTBOBAHHOe BKWIOUeHHe ero B TOpdPupHHb. OHako 
OTHOCHTeEJIbHO BbICOKaA CMOco6uHOcTb ranunna 1-Cl* BxKsaioyaTbca B BUTaMHH 
Bi. 3acTaBlAeT mpedmouaraTb Oomee cneuncdHyeckoe HCMONMb3OBaHHe JaHHO- 
TO COeMHeHHA. OKOHYATEIbHOe pellieHHe STOTO BOMpOCa BO8MO%KHO JIMUIb Iy- 
TeEMH3Y¥CHHA MpOLyKTOB MerpaalluH BHTaMHHa C WebIO YCTaHOBUTb JIOKa- 


| JIM3auMI0 KapOOKcHJIbHOrO yruepoya riuiuna 1-C!* B momekyje BuTaMuHa. 


Ilepppmi war B 93TOM 


HallpaBJleHHH — ruj{pomu3 DaGurnm.ay 4 
BUTaMHHa, NpPHBOAUINH KOT CpaBHuTesbHaa payMoaKTHBHOCTb BUTaMvHa Bys 
| INeMJIeCHHI0 ero HYKeOTHAHO! H akropa B (8 umn/mr) 
wacTH. Mot TIPOBeJIM PHAPO- Mcxogupili BHTaMUH ®axtop B 
JIM3 BUTaMHHa, MO yYeHHOrO 
} H3 Pa3sJIMYHbIX MeTUHKOB, C Metunku i : 3 { 9 2 
6 N HCl B reuenne 2 uac. Ha ‘ 
} KHMAMeH BOAHOH OanHe (14). 
OOpasopaBlmulica (bakTop . mech tie ine 
B ounmasca uv on uerat 1-C — 2300 = 2100 
E eae . ONPCAEMANCA ‘a erar 2-C4] 3100 | 2700 | 2900 | 3200 | 3000 | 3000 
pit aMOMY BHTAMHHY [oyyuwn1-Cl4} 900] — | 1000] 500} — 300 
(cM. Bblllle). Ero o6pa3opa- — Pannun 2-C!#| 3500 | 3100 | 3400 | 3600 | 3100 | 3500 


Hue NOLTBeEpxTalOCb M3Me- 
HeHHeM CllekTpa alcopOunn mupH 270 mt uw xpomaTorpaduyecKH m0 H3Me- 


HeHnio Ry. PesyibTaTbI OMbITOB MpHBeseHbI B Tabs. 2. 


M13 ra61. 2 BUNHO, YTO OTHEMICHHe HYKJCOTHAHOH YaCTH MOVJIEKYJIbI HE BBI3HI- 
BaeT CHH2KeHHA palMOaKTHBHOCTH BUTaMHHa, NOJyYeHHOTO U3 OOOHX alleTaTOB 


| m ruuituna 2-C!*, Buramuu, MeveHHbIli KapOOKCHJIbHbIM aTOMOM TVIMI[HHa, 3Ha- 


YATeEIbHO (Ha 45—70%) CHMxKaeT CBOIO AKTHBHOCTb TIpH rHApomuse. OTM au- 
Hble YKa3bIBaloT Ha TO, 4TO 06a YIIepOHbIX ATOMA alleTaTa H a-yrvlepOAHbIH aTOM 
TIMWMHA BXOLAT TOMbKO B MOpdupHHONMOLOGHYy10 (XpomModopHyi0) uacTb MoOvie- 
KYJIbI, TOPa KaK KapOOKCHJIbHbIA yruepod rIMUNHa BXOJNT B OOe 4acTH ero 
MOJIEKYJIBI. 

TakuM OO0pa30M, BHTaMHH By NO CTeMeHH HCMOJIb3OBaHHA YIvIepOHbIX aTo- 
MOB alleTaTa HM IvIHI[MHa JIA MOCTPOCHHA CBOeCH MOJIEKYJIbI OM2Ke CTOMT K THT- 
MeHTaM PaCTHTeIbHOrO MponcxoxAeHuA (xopocdui, TeMHH OakTepHi), 4em 
KIHPMeHTaM %XKMBOTHOFO MpoHCxOxKAeHHA (reM KpOBH, NoOppupHubl Moun u 
Kala). M3 yerpipex MCMbITaHHBIX MpeWecTBeHHHKOB HavOolee crellucduyec- 
KUM ABIAeTCA ranuMH 2-Cl*, Trorgma Kak alleTaT BKJIIOUaeTCA B NOpPPHPHHEI, 
M10O-BHJUMOMY, JIMIb Mpoaa uepes muKI KpeOca Mu MpespaTHBIIMCb B CYyK- 
IMHarT. 

Ucxoqa u3 mpedcrapsenua 06 OOUIHOCTH HauaJIbHbIX WyTeH OnocuHTesa Nop- 
¢pupHHoB HW Byo, Mbl HCMbITaIH Tak2Ke BIMAHHe BUTaMHHa Be, ero aHasOroB UH 
AHTarOHHCTOB Ha OOpazoBaHHe MeyeHOrO BUTaMHHa Ha MpHMepe BKJIOUCHHA 
rauunna 2-C1*, 

B nactTosnjee BpeMA HMeeTCH px Mannix ('°°'*), ropopamux oO yuacTuu 
BuTamuHa Bs, B OMOcHHTe3e NOpiHpHHOB Ha cTajMM OOpas0BaHHA 4-aMHHO- 
JIe€BYJIMHOBOM KUCJIOTbI H3 CYKUMHaTa M TVIMIMHA. 

B Haumx ombirax BuTaMuH B, HM ero aHTarOHHCTH! LOOaBJAJIMCb K KYJIbTY- 
pabHOli %*KULKOCTH Ip 3aceBe OMbITHBIX KONO B CueLYIOUIMX KOUIMYeCTBAX (Ha 
100 ma cpembi): mupugokcuH 0,1 mr; mupHyoKcambipocdat 0,1 mr; ToKconupH- 
MuyuH | Mr; rupa3suv, H3OHHKOTHHOBOM KUCJOTHI | Mr; STHIOBbIN ascup MMpH- 
joxcuua | mr. Hu ofHO 43 yKa3aHHbIX BelecTB, KpOMe NOceqHero, He MOBJINA- 
yIO HM Ha BbIXO BUTAaMMHa, HH Ha ero pajlMoakTHBHOCTb. Uo xe KacaeTCa STH- 
noBoro apupa MHpHAOKcHHa, TO OH CHH2KaeT YebHY!O palHOaKTHBHOCTb BUTa- 
muna Ha 15—30%, He yMeHbIat erO KOJMYeCTBCHHOPO BbIXOMa. ITO LaeT OCHO- 
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BaHHe CUHTATb JlelicrBve 3:pHpa He TipsMbIM, a KOCBCHHbIM. BO3MOxHO, OH TOP- 


MO38HT HCHOJIBSOBaHHe o6pa3yroueroc A MeTaOOJIMTHYeCKOrTO TIMUMHAa B KaKuXx~ 


TO JpyrHX peakIlHAXx, BCeICTBHe 4Cro MpOMCXOAUT ero HakoMeHne Hu pas 
OaBIeHHe MeTKH BHTAMUHAa. 


UuctutyT 6voxumuu um. A. H, Baxa Tlocty nuao 
Axkajemuu HayK CCCP 30 Vi 1958 
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Jloxrnayn Akanemun HayK CCCP 
1958. Tom 123, Ne 2 


BHOXHMH ff 


B. E. COKOJIOBA, 0. H. CABEJIbEBA u Bb. A. PYBHH 


XAPAKTEP MNPEBPAIWIEHUM XJIOPOTEHOBOM KHCJIOTbI 
B KJIYBHAX KAPTO®EJIA, NMOPAXKEHHbIX PHYTOPHTHORA 
INFESTANS 


(ITpedcmaeneno axademuxom A. H. Onapuneim 11 VII 1958) 


B Hactosjee BpeMA pOMb eHOMbHBIX COeqMHeHMM Kak (aKkTOpa ycrToliyu- 
ROCTH pacTeHHA K CPUTONATOFeHHBIM areHTaM MOuyuaeT BCe OONbIUee MIpH3sHanne. 
IIpeqnonoxeHHua O 3alMTHbIX cBOlicTBax STO rpynMbl coeqMHeHHH BbICKa3bI- 
BasIHCb elke B KOH MpOWWIOrO cTOMeTHA, OHAKO MHOFOUHCJICHHbIe MOMBITKH: 
yCTaHOBHTb KOppeJAlMIO MexKY cofep2KanHHeM AYOHJIbHBIX BeWeCTB U ycTOH- 
WHBOCTbIO pacTeHHH JlaBasIM, B OOUeM, HeoMpeseneHHbie pesybTaTh!. [Ipuynusl 
9TOH HeONpeeeHHOCTH KpOIOTCA B TOM, YTO OOpasoBaHHe cCHeunduyeckuxX 3a- 
IWHTHBIX NMpOAYKTOB MpeBpalleHHuA CPeHOJIOB ABJIACTCA OTBETHOH peaklHeli pacTe- 
HUA Ha BHepeHe NaToreHHOro MUKpoopraHusMa. BosMorKHOCTb OOHapyxKeHUu A 
STOM peakIMH B 3]OpOBOH, HeHHUWMpOBaHHOH TKaHH paCcTeHHA MpakTHueckH 
NOTH HCKIIOUeHA. 

Kak lpaByio, IpH BHeApeHuu undeKUNH Oolee HHTEHCHBHOe OOpasoBaHHe- 
) 3alMTHBIX JYOUJIbHbIX BelecTB HaOmOJaeTcA y Oomee ycTOHYHBbIX K JlaHHOMY 
| MHKpOOpraHH3MY BHOB HIM COPTOB pacTeHHH. OTO ABJIEHHe XOPOIIO H3yyeHO: 
{Ha pxe oObexToB. B uacTHocTH, ycTaHoBeHo ('), YTO B KIeTKaX YCTOHYMBBIX. 
| K paky copToB KapToder MpH mopaxkeHnn Synchytrium endobioticum Ha6,110- 
| aeTcA HakOMIeHHe (eHOJIbHBIX COeCAHHEHHH, MpeNATCTBYIOWMX JaJibHeHWemMy 
| pasBHTHIO BO3ZOYHTeIA Oome3HH; B KJICETKAX BOCIIPHHMUYHBbIX COPTOB CKOPOCTE.. 
| oOpasopanua STUX BemjecTB HeAOCTAaTOUNA JIA TOPO, YTOObI IpHOCTaHOBUTb 3a60- 
jepaHue. AHanOrMuHad KapTHHa Oblia OTMeueHa B KJYOHAX KapTodesxA H MpH 
mopaxkenuu Phytophthora infestans (°*). 

BosbuIHHCTBO HCCIeNOBAaTeNeH CKJIOHAIOTCA K TOMY, YTO 3alllHTHOe JelicTBHe: 
) OCYUIeCTBIAeCTCA TIaBHbIM O6pa30M MpOAyKTaMH OKHCJIMTCIbHBIX MpeBpallleHHi 

genonos. Hakonsenue 3THX MpOLYKTOB OGyCOBHBAaeTCA OOPas0BaHHeM XHMH- 
yecKHX OapbepoB, MpenATCTBYIONIUX JalbHeHWemy paclipocTpaneHHlo uHdek- 
muu. B psyle pa6oT umMeloTca yKasaHHA Ha (byHrMCHAHOe AelicTBue TAKUX COeH-- 
HeHHH, Kak XjOporeHoBad u KOdeHHaA KuCOTHI. Tak, HakOleHHe xJopore-. 
HOBOH u KOtbelHOi KNCIOT, 3aepxKNBalolee poOcT Napasuta, HaOvtOMasoce. 
Mp mopaxenun KapToderx Helminthosporium carbonum (*) u Streptomyces. 
scabies (*). 

Tpeabiymumu ucceqoBaHHAMH Hallel a6opaTopuH (°) ObIno ycTaHOBJeHO,. 
| yro ycrotunpniit K Phytophthora infestanscopt kapropens MocxopceKuh cojep- 
| XKHT IPHMepo B Ba pasa OoMbUIe XNOPOPeHOBOH KHCJIOTHI, YEM CHJIbHO Topa- 
| 2KaembIit copT Panuasd po3a. OHOBpeMeHHO ObLIO MOKa3aHO, YTO NOL BUMAHHEM 
| SapaxkenuaA nomupeHOJIoKcuya3a TKaHeH KJIyOHA yCTOHUMBOrO CopTa 3HAUNTEJIb~ 
HO aKTUBUpyeTCcH, TOPa KaK AKTHBHOCTbh nomMeHONOKcHAa3sbl TKaHeM KyO- 
HA MOpaxkaemoro CopTa He USMeHAeTCH, HH Jaxke HECKOJbKO CaMxKaeTcs. IIpn- 
| HHMad BO BHHMaHHe, YTO XJOPOreHOBaA KMCIOTa B KapTOWee ABJIAeTCA OCHOB- 
HIM CyOCTpaTOM MOsMPeHOOKCHLASbl, MOXKHO ObWIO TIPCANOMORUTL, YTO WOpa- 
/xKenne duTopropoh K1yOneH ycToHuMBorO copTa OXKHO COMPOBORKAATbhCH 
| ycHJIeHHbIM pacxooBaHueM xmoporeHoBon KucuOTHI. IIpexcTaBAoch uATepec- 
HIM BbIACHHTb HCTHHHY!O pOb 3TOM KHCOTEI B YCTOMYMBOCTH KapTOpesbHOrO: 
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pacTeHHA MO OTHOIMeHHIO kK (pHTO@TOpe, B YaCTHOCTH — MpHHalex*KuT JIM (:yH- 
THCHHOe JCHCTBHE XJIOPOreHOBOH KUCIOTe HIM ee MpOH3SBOJIbIM. 

C sro Werbio HaMM Obl MOCTaBeH cieqyomuk onpir. Y Ky6HeH ycrTou- 
yHBOrO H HeycToliyuBoro kK (puTodrTope copToB KapTodena (MockosceKuh u Pax- 
HAS pO3a) B CTEPHJIbHBIX YCIOBHAX Cpesaacb OJHa H3 OOKOBHH; Ha MOBepXx- 
HOCTb cpe3a HaHOcHsIcA MuletHH Phytophthora infestans, mocne uero ki yOuH 
MOMeiLaIHCb B IKCHKATOPbI VW BbILepKHBaJIMCb TaM B YCJIOBHAX, ONTHMAJIbHbIX 
WA 3apaxenua cbuTodropol (Temmepatypa oKoo 20°, BalaxKHOcTh 100%). 


Puc. 1. XpoMaTorpaMMa 9KCTpaKTOB, MOJyYeHHbIX HS: 
Pa3JIMUHbIX yuacCTKOB TKAHH KyOueH KapToemAa, 3apa- 
*KeHHbIX Phytophthora infestans. MuHTeHcuBHocTbé 
OKPaCKH NATH COOTBETCTBYeT HHTCHCHBHOCTH UX Cly~- 
opecleHuun B y.-c=). cBete. J, 2 — copT PaHHaa po3a, 
HeycToHuMBbIli K (puTodTope: 1 — 3q0poBaAd TKaHbt 
3apaxkeHHOro kiyOuHA, 2 — OONbHAH TKaHb 3apaxKeH-! 
Horo Kay6ua. 4,5 — copt Mockosckul, ycTOHUMBbI 
kK cbuTodtope: 4 — uHpHUMpOBaHHaA TKaHb 3apa- 
2KeHHOPO KIyOHA (HeKpo3), 5 — 3y,0poBad TKaHb 3apa~ 
YKeHHOrO KJyOHA, 3 — MeTUMKM — XJOPOreHOBaA U 

KocbeliHad KHCJIOTEI 


Ha maTbIe CyTKH Moc1e 3apaxkeHHA Ha cpe3ax KJJyOHeli ycTOMuHBOrO copTa 
MOABISICA APKO BbIPaxKeHHbIM HEKPO3, a Cpe3bl MOpayKaeMoro CopTa MOKpbi 
BaJIMCb TYCTHIM IYWIKOM MuIenHA (puTOpTOpH!. KwryOuH BLIHMMa/IMCb H3 9KCH- 
KaTOPOB HW pa3pesaslucb MOMOIaM B MpOAOJIbHOM ManpaBleHHH. C 3apaxKeHHbIx 
MOJIOBHHOK Cpe3aIHCb WwaCTHHKU TOMUMHOH B 2—3 MM: HEKpOTHYeCKadA TKAHb 
y ycTotiumBoro copta HW MopaxkenHasd TKaHb (C KOTOPOH MpesBapHTeIbHO ya AU- 
CA MHIUeIHH cbuTodToppl) —y HeycToHunBoro. OMHOBpeMeHHO JWIacCTHHKU TOR 
2%KE TOMUIMHbI CpesaHCcb CO 3OPOBbIX MOMOBMHOK KJyOHeH. Cpesbl pacTupalucb 
B 96°/, cliMpTe HM 9KCTparupoBaHCcb MpH KOMHaTHOH TemMepaType B TeyeHue 
CYTOK (KOHedHad KOHWeHTpauua cnupta 80%). Takum o6pa30M Obi Mouy- 
YeHbI SKCTPaKTbl M3 MOpaxKeHHbIX H 3]OPOBbIX YYaCTKOB 3apa2XKeCHHBIX KIYyO-: 
HeH ycToluuBoro u HeycTolunBoro K (buTO*PTOpe COpTOB KapTodesx, KOTOpbIe 
3aTeM MOUBepraucb pa3jleeHHiIO C MOMOLLbIO OyMaxKHOH XpomaTorpaduu. 

J\1a xpomatorpadupopauuad ucnomb30Baacb OymMara JIeHHHTpaycKad Mey- 
JI@HHaA, B KaueCTBe pacTBOpHTeaA — cMecb H-OyTaHO — ykKCycHad KHCOTa— 
Boa (4: 1:5). OHoBpemeHHO C HCIbITyeMbIMH pacTBOpaMH Ha XpOMaTOrpaMMB! 
HaHOCWJIHCb MeTUHKH — XjOporeHoBad HU KOdeliHad KuCOTHI. BpicylWieHHpre 
XpOMaTOrpaMMbI IIpOCMaTpHBaIHCb B YJIbTpaPHOJIeTOBOM cCBeTe C MOMOLIbiIO 
yabTpaxumucKxona YB-l. Mororpabua oHOH 3 NOMyUeHHBIX HaMH XpOMaTO- 
TpaMM lIpHBelleHa Ha puc. |. 

XOporeHoBad KUCIOTa Oba OOHapy2KeHa BO BCeX HCIIbITbIBABINMXCA 9KC-} 
TpakTax. O{HaKO 110 HHTCHCHBHOCTH CBeYeHHA MATHA XJIOPOreHOBOH KHCJIOTHI, , 
MOMYYCHHbIC U3 PaSHbIX 9KCTPaKTOB, Pa3/MYaIMCb AOBOMbHO CHJIbHO. HanOoee 
apkoe cBeyeHHe Jabal MATHAa H3 3KCTPaKTOB OOJIbHBIX YUACTKOB KJIYOHA He-} 
yCTOHYMBOFO Copta H 34OpOBbIX yuacTKOB ycToMunBoro. B akcTpakTe u3 HHCpUILH- | 
POBaHHbIX y4aCTKOB KJIYOHA ycTOHuMBOrO CopTa, KpOMe Toro, OblIO OOHapy-} 
*%K€HO MATHO KOpeHHOH KHCJIOTbI, IpHCyTCTBHA KOTOPOH B UCMBbITHIBABIUIeHCs 
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KOHWeHTpallMd sKcTpaKTos (0,1 mr HcXO_HOrO cHIPOrO MaTepHana B MATHe) 
He yflalocb OOHapy2XUTb HH B OHOM H3 TPeX OCTAIbHbIX BapHaHTOB. Tocne 
| MOMPOBaHHA COfepxKaHHe XOpOreHOBOl MU KOcpeliHOl KUCOT ONpeensAIOCh 
/Ha cmexTpopotometpe C®-4 mpw yuune Bom 324 mt jaa xnoporeHoBolt 
KucnoTh H 290 Me Ana Kodeinon. 


Taodauna 1 


Cogepxkanve xJloporenoBolt um KoeliHoli KUCJIOT B OOJDHBIX M 3Q0POBbIX yuacTKax 
KayOHuA Kaprodesia, mopaxennoro Phytophthora infestans (cpequue nanHble) 


Copr UactTb kayOHa ee ee, Kodetiu. Kucn., mr % 

Mockosckuit 3opoBaa 12250 He o6napyxena 
MuduynpoBanHaa 50,6 161 ,7 

PaHHad posa SopoBan 28,0 He o6vHapy2Kena 

Bombuaa 1226 He o6napyxkena 


| lonyuenubie WaHHble (cM. Ta6. 1) MOMHOCTbIO CormacyloTcs C pesymbTaTaMu 
{BHSyaJIbHbIX HaOOqeHHH. CofepokaHwe XJOpOreHOBOli KHCAOTHI B HRCHI- 
(POBaHHbIX y¥4acTKax TKaHeH KIYOHA ycToHuMBoro copTa COCTaB/IAIO HEMHOrTHM 
(Oonee 40% of cojep»xKaHHaA ee B 3Q0POBbIX yuacTKax TOFO xe KIYOHA, TOA 
(Kak OOJIbHbIC yuaCTKH TKaHelt KJ1yOHA MOpaxKaemoro copTa cosepxaIH MOUTH 
iB 4/5 pasa Ooublie XsOpOreHOBOH KHCIOTHI, 4eM 30pOBBIe. 

Bmectec TeM OKa3aJl0Cb, YTO HEKPOTHYeCKHE YUACTKH TKaHel, MpeMATCTBYyIO- 
juve JlaibHeluiemy pa3BuTHIO rpHOa y ycTowuMBoro copTa MH MmpecTaBsAlo- 
uve cool Kak Ob! Oapbep, OTeIAIOWLMH MOpaxKeHHbIN yuacTOK TKaHH OT 30pOBOH 
\4acTH KIIYOHA, COJepxKaT 3HAYHTeCMbHO MeHbIe XJIOPOTeHOBOH KHCJIOTHI, YM 
(NopaxKeHHad TKaHb HeycTolyMBoro copTa, Ha KOTOpOli rpu6O mpexpacHo pactTer 
‘4 pasBuBaertca. 

IIpu mpocmotpe nowyyeHHbIxX XpOMaTOrpaMM B y.- cp. cBeTe B 9KCTPakTe U3 
MHL pOBaHHbIX y¥UaCTKOB KJYOHA YcTOHMYHBOrO COpTa HeCKOJIbKO BBILIIe XJIO- 
\POTeHOBOH KHCJIOTHI Obl OOHapyxKeH PAX MATeH, WaloulMx ApKy!O TromyOyro 
bayopecitenuuto. IIpu mocmexyrouleM OMpbIcCKHBaHHH XpOMAaTOrpaMM XJIOPHbIM 
*KeMe30OM NATHA 9TH asIM 3eICHOBATO-2%KEeJITYIO OKPaCKy, CBUAeTEMbCTBYIOLLYIO 
>) UpuHayiexHocTu ux K rpylne AyOuJIbHbIX cOeqHHeHHH. 

AnasorMyunble MATHA MOXKHO ObIO 3aMeTHTb WH B 3KCTPaKTe H3 OOJIbHbIX 


MMA MIATeH, Tak 2%Ke Kak HM peaks C XJIOPHbIM %Kele30M, ObWwia 3HauHTe/bHO 
bma6ee. QKcTpakTbI U3 3NOPOBbIX yUaCTKOB KJyOHeH OOOHX COpTOB cosepxKaUu 
\fOJIbKO XJIOPOreHOBY!O KUHCJIOTY. 

OuepuyHo, BHepenue cuTodpropbl B TKaHH K/IYOHA KapTOMeA BbISbIBaAeT 
hlepeyBuxKeHHe XJOPOreHOBOli KHCJIOTbI H3 3KOPOBbIX Y4aCTKOB K MeCTY MTopa- 
eHHA. SOTO ABMeHHe JIerKO OOHapyxMBaeTCA B KYOHAX HeycTOHuMBOrO K 


haeTCA B OCHOBHOM B MecTe NOpaxKeHHA, HHCKOJIbKO He yrHeTad IIpH 3TOM pas- 
uTua rpu6a. Y ycrofunsoro copra Mocxosckuli BHelliHe HaOsiofaeTCA HECKOWIb- 
ko uHast KapTuHa. Kak yoke yka3bIBaJl0cb Bbillle, CoLepxaHHe xOporeHoBoli 
\KMCJIOTHI B HEKPOTH3MPOBaHHOM C/10e TKAHM ObwIO B 2,5 pasa HH2Ke, YEM B TKa- 
(AX 30poBoH NOOBMHEI K1yOHA. OOycioBmeHo 39TO, M0-BHAMMOMYy, TeM, TO 
ly HMMYHHBIX (bopM KapToteIA XJIOpOreHOBaA KUCMOTA HJIH MpOYKTbI ee pac- 
|uenmeHHA HeMeqIeHHO pacxosyioTcaA Ha OOpasoBaHHe Weoro pxAa MoKa elle 
te HeHTHpPUMApPOBaHHHIX MPOH3BOAHDIX. 

| Tlogo6uoe mepepacmpexenenue ceHomoB Ha6oganocb (°) B xmomuaTHHKe 
‘pH 3apaxenun ero rpu6om Verticilium alboatrum: cogepxaHue nosneHoNOB 
hb KOPHAX, “epe3 KOTOpble HleT BHEApenne sTOrO pHa, YBeMYABaOCb B 2,2— 
¥,5 pa3a, TOra KaK B JIMCTbAX OHO He TOJIbKO He BO3pacTalO, HO 3HayHTebHO 
| MeHbUIAaIOCb. 
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MoxKHO MpeQNOOxKHTb, 4TO B LaHHOM CJlyyae HMeeT MeCTO OOpazoBaHHe 
OJIMMepOB H KOHJ@HCHPOBaHHbIX COeMHEHHH, KOTOpOMy cHOcOOcTBYeT CHJIb- 
Had akTHBallusA NOMeHOMOKCHAAasbl, HaGOAaloWlaAcA pH NOpaxkeHHH ycTOH- 
yuBoro copta. He ucks10ueHO, YTO OKHCJIeEHHIO NOsBepraeTcA He BCA MOJIeKyJa 
XJIOPOreHOBOH KHCJIOTbI, HO IIpeCHMYLeCCTBEHHO OHH H3 €€ KOMIIOHCHTOB — XHH- 
Had KucmOTa. KodbetHaaA KHCJOTa, OOHApyKMBAIOWLaACA B 9KCTPaKTaxX H3 HEKPO- 
THYeCKOH TKaHH, MO-BHJHMOMY, ABJIAeTCA OCTATKOM, He HCIOJIb30BaHHbIM B 
mpoOllecce KOHeHcallHH. S3aKOHHO MpeAMosOxKUTb, YTO COeAHHEHHA, OOpasyio- 
ujHeca MyTeM MpeBpalileHHA HCXOQHbIX KOMMOHeHTOB JLYOHJIbHOrO KOMIIJIeKCa, 
ABJIAIOTCA TeCMH 3allMTHbIMH BeLLeCTBaMH, KOTOPbIMH OOecIeyHBaeTCA yCTOH- 
YHBOCTb JaHHOrO copta K duTodprope. OcHoBaHHeM JIA TakOTO MpejNoO*weHHA 
CJLYXKHT TOT (paKT, UTO HOBOOOPa30BaHHe YKa3aHHbIX BbILe BeULeCTB B HeycTOH- 
YHBOM CopTe KapTodesa M60 He HMeeT MecTa, HOO BbIPaxKeHO OYeHb Cabo. 

YcTaHOBJIeHHe XHMMYECKOH IpHpOAbI ITHX COCMMHEHHH ABJIAeTCA OM KAaNWeH 
B3alayeH HaumMx uccleqoBaHHn. 


Ioerymusto 
7 Vilet958 
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CEOAOMH 71 


M. H. POAJIEBCKMH 


OB OCOBEHHOCTSX PA3BUTHA TPANMOBOFO MATHETH3MA 
HA CEBEPO-3ATIAHE CHBHAPCKOM MJIAT®OPMbI 


(ITpedcmaeaeno akademuxom JI. C. Kopocuacxum 4 VI 1958) 


Cepepo-3anaquan uacTtb CuOupcKol miatTdopmbl oTmHuaeTca MHTeCHCHB- 
(OH MU NpoomKuUTeMbHOH (P -- T) MarmaTuyeckOH ReATebHOCTbIO UH JasleKo 
salllenien IuddepenunalueH TpannoB, He TOJbKO WHTPYy3HBHbIX, HO UH 93(p- 
DY3HBHBIX. 

| Jlapopasx Toma, Jocruratoulad Ha mato CpiBepma mouHocru 2000 m, 
paseaeTtcA Ha yveTbipe CBUTHI. HwxKHAA CBHTa OTHOCHTCA K MepMH, OCTaJIb- 
ible — kK TpHacy. Pa3pe3 KaxkOH CBUTbI HaYMHaeTCA Ooee KHCJIbIMH Oa3aJb- 
faMH WM 3aKaHUMBaeTCH Ooee OCHOBHbIMH, JO MMKPHTOBbIX MOpOX BKJIOUH- 
febHO. Tydbl HMeloT MOAYHHEHHOe pasBHTHe, TIaBHbIM OOpPa30M B HH3aXx 
BuT. JlaBamM oTBeualoT OIM3KHe MO cocTaBy HHTpy3HH. 

IlepvojquueckaH NMOBTOpAeMOCTb TOPHbIX MOPpO BO BPeMeHH MO3BOsAeT 
SOBOPHTb O YeTbIPeX BYJKAHHYeCKHX WHKIaX Pa3BHTHA TpalmoBoro MarMa- 
'M3Ma. STH WHKJIbI, KOHEYHO, HeCpaBHUMbI MO BpeMeHH HM pasHooOpa3nto m0- 
OX C MarMaTHYeCKHMN IHKJaMH YTeOCHHKJIMHaleH, 3aTO TeppHTOpHA, Ha 
‘OTOPpOH pacmpocTpaHeHbI Tpalmbl, KomoccaltbHa (oKONO 1550 ThIC. KM”). 
_ Haun6onee cumbHO nepmMcKHH TpannoBblii ByIKaHH3M MposxBJeH B Tali- 
IPCKOH ckKMaqyaToH 30He ('), Ha muaTpopMe %*e OH Ob pasBUT 
Kpative cma6o (*). OxkpauHa mulatTdopMbl B 93STOM OTHOIWWeHHH 3aHHMaeT 
IpOMexKyTOUHOe TMONOKeHHe, HW 3ecb COXpaHHacCb CBUTa MepMCKUX 
“pdy3uBoB, cmoxwKeHHaA Oa3aNbTOBbIMH TYPaMH H IUeOUHbIMH Oa3abTaMH 
{ JMa0a3amMu, UHOra C THTAaH-aBruToM. 

Vntpy3uBHan dana mepMckoro WHKJa MpescTaBJleHa CHJIaMH THTaH- 

\BrHTOBBIX JHa6a30BbIX MOpPupuTOB HU TpaxuAnaba3z0B. OrTMuNTeIbHOH Yep- 
‘OH MepMCKHX TpalnoB B WeJOM ABJIACTCA MOBHIIMeCHHAA IeJIOUHOCTh H HaJIH- 
Me THTaH-aBrHta. 
B revenue nepsporo ByJKaHH4ecKOrO WHKJIa TpHaca Ha OO/bIeH “acTH 
iaTPOPMbI TOCHOACTBOBANA IKCIWIOSHBHAA JeATeIbHOCTh, HM JIMUIb Ha CeBepo- 
‘amajle, B Kpaesoit 30He (paBHO Kak H B TalimbiIpCcKOl PeOCHHKJIMHAaJIM) H3/IM- 
SAJIMCb JIABbI. 

B Hopuabcekom pavoune HHXKHAA JaBOBaA CBUTa TpHaca HMeeT paspes, 
\CHOBHOCTb MOpO B KOTOPOM MOBbILMIaeTCA CHU3Y BBepX: a) ABYMJarvoK1a30- 
ble MOpduposple Oasa/bTbl, 6) TOMeHTOBbIe Oasa/bTbI, B) apupoBble OasaJibTEl, 
‘) nopuposple roOKpucTaIH4eCKHe H BUTPOdupoOBble OasaibTbI, 1) MMKPH- 
soBbIe =MOpdupHurTEt. 

K l-my wuka1y Tpvaca oTHocatca ampuOomMsupoBaHHble raddpo-Anada3bl 
| ra6Opo-TellieHHTbI, C KOTOPbIMH TeHeTHYeCKN CBA3AHHO MAarHeTHTOBOE Opy- 
(eHeHve. 3yecb MMeeT MECTO pa3BHTHe TON BeTBU AudPepeHiMalluu Tpanwo- 
soli MarMbl, KOTOpad BeeT K HaKOIVJICHHIO WleOUeH MH OKHCJOB 2*Kesle3a. 

Jlappr 2-ro WukKia Tpwaca WIMpoOKO pasBUTbI Ha Bceli CuOupcKon mraTpop- 
ne (°, *), mpuyem Ha ceBepo-3alaye OHM ABHO pactlajaoTcA Ha Ba TOPH30H- 
‘a: TONeHTOBbIe H acbMpoBble Oa3a/IbTbl M Hasmeraoujue Ha HX MOpPupoBpre 
ONOKPUCTaIMYeCKHe OasaJIbTHl. 
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2-H WuK TpHaca HaMOomee OoraT HHTpy3HAMH, CpeM KOTOPbIX MOH 
BbIeIHTb HECKOJIbKO THIIOB, B TOM YMCIe HOPHJIbCKHH THM PyMOHOCHbIX OPTO 


MMpOKCeHOBbIxX ra66po-1Haba30B. 


C 3-M WHKJOM TpHaca, MOMHMO J1aB, CBA3aHbI MOILLHbICe 


maiiku ra6d6po 


JOJIEPHTOB, CeKyulHe Bce paHee 06 pa30BaHHble Tpalibl. IlaseoTHnNHble H3MeHE: 


C Py A 


oa OF ef Ee ee: 

Puc. 1. J[warpamMMa uncaopblxX XapaKTepHCTHK Tpalmos 
ceBepo-3anaqHow uactu CuOupcKolt maatpopmer (Hopuub- 
CKHH palion). a — adipy3usbl, 6 — npeobmagatouue acipy- 
3HBbI, 6 — HHTPy3HH, 2 — OOMACTb HOPMaJIbHbIX Tpannos, 
0 — o6sacTb HeJOCHIIeHHEIX Tpalnos, €é — WMH Andhe- 
penlvauuy. OQPmy3uBy: / —nepMcKue wesouHple 
qua0asbl, 2 — WByMMarvoKna3oBble Nopuposble 6asaubTHI, 
3 — TonevTopble OasambTb, 4 — actpuposble OasambTHl, 
5 — BuTpoduposble Ga3ambTbl, 6 — nmoptuposble romo- 
KPUHCTaIMyecKHe Oa3abTbl, 7 — OJHBMHOBbIe LOepuTo- 
OasanbTbl, 8 — NuKpHToBbIe Mophuputsl. MutTpys3uu: 
9 — TuTaH-aBruToBble Maba30Bble MopdupuTs, 10 — 
Tpaxuquadaspl, Jf — naOpanopospie nopdupute, 1/2 — 
HOPMaJIbHbIe JOMePHTbI (KaTaHrCKHM KoMMIeKc m0 Jlypbe 
u Macalitucy), 13 —ra66po-qoneputs! 2-ro ByaKaHHue- 
ckoro Wukma Tpwaca, /4 — ra6Opo-fonepuTsl 3-ro Bys- 
KaHHyecKkoro WHkKa Tpuaca, /5 — cpeqHul cocTas 
AudepenuupoBanHoli HHTpy3HH OpTOMMpoKceHoBEIX ra6- 
Opo-qua6asos Hopnapex I, 1/6 —ra66po-quoputTs 13 
uuTpy3uH Hopuapex I, /7 — mukputopple ra6d6po- 
H HOpHT-quaOasbI M3 HHTpy3suH HopuapcK I, 18 — cpez- 
HHH cocTas AuddepenuupopanHo MHTpysHH opToNMUpo- 
KCCHOBLIX raO6po-qua6a30B r. 3y6. BBuky memkoro mac- 
wTaOa uarpaMMbl, Ha Hee HaHeCeHbI TO/IbKO TOUKH Cpeq- 

HHX COCTaBOB Mopoy 


HHA JlaB pPa3BHTbl MpeuMy 
I@CTBCHHO B HH3aX JIaBOBOE 


TOM, Te Bblemaercs 
ocoObli Wuada3s0BblH TropHi 
30HT MOLLHOCTbIO OKOJIC 
300 M. 


AuvaH3 BeKTOPHOH (Ha) 
rpammpr (no A. H. 3asai 
PHILKKOMY) MO3BOuIAeT HaMe: 
THTb Ba PIaBHbIX POA BeK' 
TOpoB (oTJeIbHbIe Luddpe: 
PeHUMaTbI MpH 9TOM B pac) 
yeT He IpHHUMaloTCs). OAHE 
poH oTBeyaeT HOPMAaJIbHBIN 
Tpannam m0 B. C. Codoesy 
(0>Q>—6), Apyrou poi— 
HeJOCHILLeHHbIM TpanmaN 
(Q< —6). Kpome 9TH 
OCHOBHbIX Tpynl, MMeloTCs 
elje UlesOUHbIe HU cyOule: 
JOUHbIe Tpannbl HW Mpecrar 
BHT@IH TpyNMbl abesHTo) 
6a3aJIbTOB — slaOpalopoBbid 
NOp@upurel. | 

Tpynna HOPMaJIbHbift 
TpannoB Kak B CBOeH apy 
3HBHOH (allun (TOJIeCHTOBBI 
H acuposble Oa3abTbl), Tag 
MB HHTpy3HBHOH dalyy 
(moHKUMOOUTOBbIe ouepH 
TbI) pe3KO MOMMHUpyerT 4 
We€HTpaJIbHbIX WaCTAX TWa7! 
(popMbI, HO Ha _ cCeBepo-3a+ 
maqHoH oOKpavHe mpeycra: 
BUTeIH 93TOM Tpynmnbl co) 
CTABJIAIOT JIMIIb oKom0 50% 
map (H elle MeHbie — HB{ 


TpYy3Hii). 
OctambuHple 50% sax 
MIpecTaBJIeHbl HeOcbleHs 


HbIMH [JlarHO*PHPOBbIMH k 
nou poBbIMH Oa3abTaMuH | 
K Tow »*xe rpynne HeocH 
UlCHHbIX TPamNOB OTHOCATCS 
ra66po-jomeputh 2-ro u 3-r¢ 
IMKJIOB Tpvaca. OHH OTVJIM! 
yYalOTCH OT HOPMAaJIbHbI} 
TpannosB 6ouee 7 


WWJIarwOKa30m, Oouee Mar 


He3HaJIbHbIM OJIMBHHOM HM OOJIbIUMM KOJMHUeCCTBOM TEMHOUBCTHBIX MHHEPaJOB) 


Hapsaqy c HeluddpepenunpoBaHHbiMu MHTPy3HAmMu 


Ha ceBepo-3anaid 


maTPopMbI, OCOOeHHO B HopuubcKom paiione, WMpOKO pasBHTbl nuddbepeHun: 
POBaHHbI€ HHTPy3HW pa3sMyHOrO Tuna. CpeqH HHX HaHOombUIMH Teoperu) 
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-NeCKHH HW MpakTuyeckuli wHTepec mpesxctaBsator udbdepentHpoBaHHble 
HHTPy3HH OPTONMPOKCeHOBbIX radOpo-tua6a30B. OHH HMeIOT aCHMMeTPHUHOe 
CTpoeHHe, OOYCMOBMeHHOe KPHCTAIMM3ZalMOHHOH udpepenunauneli B coue- 
-TaHHM C rpaBHTallveH, MHKBallMel CybPUAHOTO pacnmaBa WH accHMHIAUHeli 
BMELLaloulHX MOpos. 

HeckouIbKO CXeMaTH3HPy4, MO2KHO MIPHHATH Jia BCeX HHTPY3Hii OMHa- 
-Kopoe pa3jleleHHe Ha TOPH3OHTbI: a) BePXHH€ KOHTaMHHAaTbI, 6) KUCJIbIe 
cpeqHHe THOpHyHbIe MOpoybl Hu WMa6a3-MermMaTHTH, B) KBaplcosepxae 
| MOpodbl rpymmbt raOOpo uv HopHta, ©) OMMBUHOBbIe raOOpo-AnaOasbl u ra6- 
/OpoHOpHTsl, 1) MMKpPHTOBbIe AMaOa3b, e) HW2KHHe TaKCHTOBbIe KOHTAaMH- 
| HaTHl. 

Ha mpuMmepe sTHX MHTpy3Hii MOX%KHO MpocequTh Bech XO KPHCTaINN3a- 
WHOHHOH MddepenunalMu TpannoBoli MarMbl — HayHHaA C aKKYMYJIALMH 
/TIPOTOBbIJeCHHH HW JO KOHECUHBIX CTaHH OOpas0BaHuA uaba3-MerMaTHTOB. 
» OrHomeHHe FeO : MgO HenpeppipHo BospactaeT OT MMKPHTOBBIX K KBaDl- 

cojlepxKalluM mopojam. 

TlomumMo napaJieH3Ma B KPHCTaJIN3allMH H3OMOPQHHIX PAOB OWIMBHHOB 

MW MHPOKCeHOB, OTMeyeHHOrO pauHee B. C. CoGosespm (°), BbINCHAeTCA Mapau- 
)J€EIM3M B KDPHCTaWIH3alHH BHYTPM YpyNMbl MuMpOKceHos. 
[IpoucxoquT coBMecTHad KPHCTaJIM3alluA; C OOM CTrOpOHbI, — MOHO- 
| KIMHHOTO MMpOKceHa, HacbIleHHOrO KasbllMemM (HM cCoyep2xalllero HeMHOrO 
Al,O3), a ¢ Apyroli,— pomOuyeckoro mupokKceHa, 3aMeHsemoro B Ooee 2Keue- 
| 3HCTbIX MOpOdax CyOKabUNeBbIM MMXKOHHTOM C MaJIbIM yrsom 2V. 

OguakO Ha KOHEUHDIX CTAMMAX KPUCTAIMH3alMH JOOOH MOpoAb Wuddepex- 

WHaJIbHOH CepHH TOJIbKO OHH OeQHbIe KaJIbIHeM MHPOKCeHbI CTAaHOBATCA 
) YCTOHYHBBIMH HW 3aMellaioT Oosee paHHHe MHHepaJibl, 4YTO YKa3blBaeT Ha 
| MCTOWULCHHE KaJIbILMA B paciwae. 
Hegoctatok tbemHuecKOH H3BeECTH MOXHO OOBACHHTb JBYMA MPH4HHaMH: 
| MepecbIMleHHeM MarMbl MarHHeM WM aCCHMHJIAWMeH OCaNOUHbIX NMOpOR, OorarTbix 
7A1,O,. 
IlepBpoHayabHbI cocTaB MarMmbl AudpepeHWupOBaHHbIX HHTpy3HH ycrTa- 
) HOBHTb OYeCHb TPYHO BCJIEACTBHE ABJICHHH acCCHMMIAWMH. CpeqHHe COocTaBbl 
| MHTpy3Hu (UCKsIIO“UaAd THOPHAHbIe NMOpOAb!) ONM3KH K TOUKAM HeJOCHILLeHHbIX 
| TpamnoB,HO OTMMYAIOTCA OOBIMHO HeOCTaTKOM llelOUeH HM Ooee BbICOKHM CO- 
| ep2KaHHeM AHOPTHTOBOH H3BeCTH. OTHOCHTEJIbHO BbICOKOe COJepxKaHHe Xpo- 
/Ma H, HaoOopoT, HH3Ko0e M10 CpaBHeHHIO C APyrHMH TpannaMu cojepxkaHue 
THTaHa YKa3bIBalOT Ha POJCTBO 9THX HHTPy3HH ckopee c runepOa3sHTaMH, 4eM 
C OObIMHBIMH TparnaMH. 

Vi3yyeHue KOHTAKTOB MO3BOJIHJIO YCTAHOBHTb, YTO BeCb KOMMIeKC JUO- 
| PepeHIMPOBAaHHbIX HHTPY3HH HOPHIbCKOFO THMa OTHOCHTCA K FeJIeHHT-MOHTH- 
| YemuTOBOH dauun rayOuHHocTH no JI. C. Kopxuuckomy (7). Touma nopog, 
‘MepekpbipaBliad HHTpy3HH B MOMeCHT HX BHepeHusA, CYA MO paspesam, 
) “Mesa MouHOcTbh 1000—2000 o. 
| TloqBoqa HTOrH, MOXKHO CKa3aTb, YTO TPanNNOBbI BYJIKAaHH3M paHee BCero 
mposBusica B TalimbipcKoli cKIaquaToH 30He M Ha CeBepo-sallaye MlaTPopMbl 
) (mepMCKHH WHKJI). \ 
B HuxKHeM TpHace OH pacipocTpaHHsicH Ha BCIO TeppHTOpHio CuOupcKoni 
/TulaTOpMbl, MpHyeM MMe/ TPH Waka PasBUTHA, PasfeeHHbIX MepHoyaMu 
) TOKO. 

Boabiioe pa3sHooOpasve saB B Mpesetax OAHOTO BYAKaHHYeCKOrO WuKIa 
_yka3biBaeT Ha TO, 4TO AudpepeHynauua B TyOHHHOM MarMaTH4ecKOM Oacceli- 
/He ycnleja 3aBeplIUNTbCA elle JO Hauaa u3MAHMH. Kak CKasaHO, NOABJIeHHe 
Oa3aIbTOB Ha MpOTAXxKeHHH OAHOTO BYJIKaHHYeCKOFO WHKJIa MpOHCXOAMT B 
Mopanxe NOBbILeHHA HX OCHOBHOcTH. MoxHO HOslaraTb, YTO B BepXHHX 
-yacTaX MarMaTH¥ecKOrO pesepByapa HakallIMBaIuCb Ooslee serkKHe Mpo- 
RykTbl yuddbepenunauHH, a Oomee TAKeJIbIe KOHILGCHTPHPOBaJIHCb BHUSY. 
_B Kone Wnkla H30JIMpOBaHHble ryOokne ovarM jlaBau cielMasH3HpOBaH- 
HYIO MarMy, COXpaHHBLIyIO CBOH wJerTyuHe. 
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Tak, MarHe3HaJIbHblli xapakTep TpanmoB HOpHsbcKorO THMa HM OOorallle 
HMe HOPWJIbCKUX HHTPY3HH WwaTHHOBbIMM MeTaJWJIaMH H HHKeJIEM YKa3bIBalo 
Ha MOQbeM 9THX NOPLHH MarMbl H3 PIYOMHHbIX OYArOB, CBA3AHHbIX C 3O0HAMI 
KPYMHBIX PerHOHAJIbHbIX pa3oMoB (°). 

Kpuctammu3alvonHad WudpepeniualuA OMHHUpyer MpH OOpasoBaHul 
TpammoB HHTPY3HBHOH (alu, OAHakO OHA MPOABJAeTCH H B HEKOTOPbE: 
MOKPOBaX, HallpHMep, B MMKPHTOBIX MopPupurax. 

OTHOCHTeIbHOe KOJIMYeCTBO HHTPy3HH MOBbILIaeTCA C Ka?KbIM HOBBIN 
IHKJIOM; HaMOolee CHIbHO AudPpepeHUHPOBaHHble HHTPY3HH, COMpoBorw*ae 
Mble OOJIbIIHM KOJIMYECTBOM JIETYYHX, MOABJIAIOTCA B KOHEUHbIC CTAaQMH Kak 
oro wuksa. C TpannoBbiMH MHTPy3HAMH, OoraTbIMA JIETYYHMH, TeHeTHYe: 
CKH HIM MapareHeTH4eCKH CBA3aHbI Ha CuOupCcKOH MaTPopMe MoesHble HCKO- 
maeMbIe. 


Beecows3Hblii HayuHO-HCCIeOBAaTeIbCKUH Tloctynn10 
reoMOruyecKNH MHCTHTYT 3 VI 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1A. M. Lamuuosa, Cos. reon., cOopx., 51, 75 (1956). 2 0. C. Kop xuny| 
ck uu, Tp. ATH AH CCCP, 12, Herporp. cep.., © (1940). 3A. TI. JIe6enes, Tp. MIR 
AH CCCP, 161, nmerporp. cep., 46 (1955). aM, Jl. Jlyppe,C. B. O6py ues, Matep) 
BOEDEM, ws. 7, 159) (1955). 5B. C..-Co6oue8n, Tp. Apxruy. uuct., 18 (1936)} 
610. M. Wek umMauu, 3an. Bcepocc. munepa. o6ul., u. 84, B. 2, 143 (1955). | 
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Jloknaye Akanemun HayK CCCP 
1958. Tom 123, Ni: 2 


PEOJIOCHA 


HW. M. TOPBKOBA 
CTPYKTYPOOBPA30BAHHE B MOPCKHX OCAJKAX 


(ITpedcmasaeno akademukom II. A. Pe6uxdepom 18 VI 1958) 


lisyyuenne xapakTepa CTpykKTypooOpa30BaHHA B MOPCKHX OCalKax H H3- 
MCHeHHA UX JePOpMalWHOHHBIX HM IMPOUHOCTHBIX OCOGeHHOCTeH B Mmpomecce 
AMareHesa MpelcTaB/AeT HEMOCPeACTBEHHbIM HHTEPec JIA JIMTOMOTH H MH2KeHEp- 
HOH FeOJOTHH, MO3BOAA MOY YHTb OOOCHOBAHHYIO HHXK€HEPHO-FeoJIOrHyeCK y1O 
XapaKTepHCTHKY UJIOB H BLIABHTb 3€KOHOMEPHOCTH (pOpMHPOBaHHA OCaOUHbIX 
nmopon. 

KonmuecTBeHHasd XapakTepHCTHKa CTpyKTyPHO-MexaHHy¥ecKHX UH peouo- 
THYeCCKHX CBOHCTB MOPCKHX OCaXKOB, Oba NOMyYeHa MPH MOMONLH MeTOOB 
(PH3HKO-XHMHYeCKOH MeXaHHKH, pa3spa6oTanupix I]. A. PeOunyepom u ero 
wmkoon (7,7). UccreqoBaHuad MpOBOANIHCb Ha 3IacTOMeTpe TosicTOro H B BHC- 
KO3HMeTpe Bosaposuya. 

HccneqopaluCb YeTBEPTHUHbIe OCaKH CeBepO-BOCTOYHOH UH WeHTpaJbHOH 
yactH UepHoro Mops MH WeHTpadbHOH uactH A30BCKOrO MOpa C TvlyOHHbI OT 
1,5 20 10 M oT noBepxHocTH Ha, OTOOpaHHble yapHbIMH MW MOpUIHeBbIMH TpyO- 
KaMH JvaMeTpom 6 cM. OTH OTIOKeHHA COMepxKaT WO 65% yvacTHU<l w, cmara- 
€MbIX TJIMHHCTbIMM MHHepasiaMH, TOHKOQUMCMepCHbIMH KapOOHaTaMN KaJIblls, 
OpraHHYeCKHM BeleCTBOM, KOJIJIOHHbIMH COCJMHeCHHAMH 2Kee3a HW ApyrHMu 
aMOpdHbIMH TipHMecsamu. [HHHCTHIC MHHepabl ITOH CbpakWHH, Kak MpaBHuo, 
MpeAcTaBJIeHbl BbICOKOAHCMepCHbIMH, MWIOXO OKPHCTAaJJIM30BaHHbIMH CMe- 
IMaHO-CJIOHCTbIMH THApocsiofaMuH WH TOHKOJMCHepCHbIM KaOJIHHHTOM. Cojlep- 
*KaHHe KapOOHaTOB KaJIbIMA B OCaKax KOMeONeTcA OT | 050%, opraHuyec- 
Koro BeulecTBa —oT 0,8 yo 9%. 

[pynnopol coctaB OpraHuyeCKOro BellecTBa OTJHYAaeTCA BbICOKHM COsep- 
2KaHHeM OuTyMoB (0 40%) u MpOuHO CBA3aHHbIX C MMHepaJIbHOH uacTbIO He- 
pacTBOpHMbIX ryMHHOB (10 60%); ryMHHOBbIe KMCOTHI CocTaBAIOT 7—20%. 
OpraHuyeckoe BeulecTBO BCTpeyaeTCA B Xe€MOCOPOWHOHHOM H afcopOupoBaH- 
HOM COCTOAHHAX Ha MOBepXHOCTH MHHepaJIbHbIX YaCTHIL H B CBOOOHOM CO- 
CTOAHHH, B BULe CKOMJCHHH BbICOKOMOJICKYAAPHbIX COCAHHEHHH, OTeJIbHbIMH 
MIpOxUJIKaMH HW MpocsiOAMH cpeM TvIMHHCTOrO MH HM3BeCTKOBOrTO MaTepHala. 
EmkocTb MOriouleHHA OCaKOB KOeOeTcA OT 9 No 23 mr-3KB. Ha 1001r a6co- 
JHOTHOTO Cyxoro Ha. 

3acomeHHOCTh OCaJ[KOB H3MeHAeTCA C raiyOuHOH or 6—10 Jo 2%. 

BpicoKad AUCHepCcHOCTb TBepAON (a3bl H 3HAYMTeIbHOe COMepAKaHHe 3J1eK- 
TpOJIMTOB cmocoOcTByeT BbIpaxKeHHOH YTHApOPHIbHON KOaryJAHH OpraHo- 
MMHepaJIbHOrO MaTepHaa C pa3BHTHeM BeCbMa PbIXJIbIX BJAaPOeCMKHX MpocTpan- 
CTBCHHbIX CTpyKTYp BO BCeM OObeMe OCaLKOB. BbicoKOe COJeprKaHHe BbICOKO- 
MOJIEKYJISPHbIX OPraHHueCKHX COeAMHeEHHH cmocoOctByeT pasBHTHIO BlAaro- 
€MKHX MOPHCTHIX CTpyKTyp. BulaxHOCTb BepXHUX M OPplaHOreHHbIX FOPH3OH- 
TOB HOB Rocruraer 200—300% Ha a6comIOTHO CyXOH HJ. 

Vi3yyenHble OCaKN ABJIAIOTCA THIMYHBIMH MOJIOAbIMH KOaryJIAUMOHHBIMH 
cTpyKTypamu (', ”), B pa3JIMuHOH cTelmeHH mMacTHpUMpOBaHHbIMH OpraHu- 
YeCKHM BeulecTBOM. B HHX Cc PIYOMHOH BbIABJIAeTCA CTAaQHA HadaJIbHOTO CTPyk- 
TypooOpa3o0BaHuA HauGosee MMCMePCHbIX, PHAPOHI_HbIX U TIacTHHIL po- 
BaHHbIX OTJOXKeHHH HM CTaMA pasBHTHA HW YMpOUHeHHA CTpyKTyp, MpOTeKalo- 
[1a OHOBpeMeHHO C YMCHbILeHHeM THAPOPUIbHOCTH HM AMCIepCHOCTH TBepOH 
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Puc. 1. Msmenenne c ryOnnoit 3aBuCHMOCTH YCJOBHO MrHOBeHHO! (Ep) H 

HavOonbile ympyrou (em) Hecopmalwuh or HanpsxKeHuA cypura P AA 

YepHOMOPCKHX ocaykos: a — 20,5 —29,5 cm; 6 — 48—58 cm; 6 — 198— 
208 cm; e— 237—247,5 em; 0 — 1052—1075 cm 


G 


A? 210" cig? Fig? 518 Gun fem? 


Q 0 — 
F105 108 durfeo? 5103) 10 ne 10° 2:10 3:10* 410° P/5-10* Guafome 
2 — nt ——> ?P-— Px2 


Puc. 2. M3smenenne c ry6unoi xapaktTepa peowornuueckux KPHBbIX HM 3aBHCHMOCTH 9ptpeKTHBHOM 
BASKOCTH OT JeHCTBYIOMerO HaNpAXKeHMA CABUTAa JIA YePHOMOPCKHX Oca_KoB: a — 7,5—20 em; 
6 — 29,5—38 cm; @ 208—218 cm 


*ba3bl, BMaxKHOCTH HM NOPHCTOCTH OCaAKOB H COep2xKaHUA B HUX OpraHHyecKoro 
BeleCTBa H AMOP@HBIX KOJJIOHNLHbIX COCMHHEHHH, a TaK2Ke C YBeHYeHHEM cTe- 
Me€HH KPHCTaJJIM3alHH MMHepasOB UW pOJIH MpOUHO CBA3aHHbIX POpM OpraHH- 
yecKOro BellleCcTBa. 

Ha puc. 1 wu 2 orueTiHBO BHAHO M3MeHeHHe CTpyKTyPHO-MexaHH 4ecKEXx 
CBOHCTB OCaqKOB Cc ryOuHOH. OcaaqkH BepxXHHX TOPH3OHTOB ABIAIOTCA 
‘MpakTuyeckH KU AKOOOpasHbIMH — OHH He HMMCIOT BbIpaxKeHHbIX ynpyrux 
CBOHCTB H OTMMYAIOTCA MaJIOli BASKOCTHIO H CaObIM THKCOTPONHBIM BOCCTAHOB- 
JIGCHHEM CTPYKTYPbI. 
| Ha HekoTopoh ray6uHe ocaqKH HauMHaloT OOHapyxKUBAaTb ynpyrocrs, 
TBepooOpasHble CBOHCTBa, BbIpPaxKeHHbI€ B y3KOM JMala30He HallpsaxKeHul 
.B ipefelax HepaspylmeHHbIxX cTpykTyp. B ocafqKax MOABIAeTCA ycsIOBHbIli 
mpeesl TeKYYeCTH, SHAYHTEIbHO BO3paCTaeT HX BA3KOCTb, MPOUHOCTb H CIO- 
COOHOCTh K THKCOTPOMHOMY BOCCTAHOBJICHHIO CTPyKTYPbI, a TaK2Ke K Te4YCHHIO 
THNa nom3yuectu (}, 2). 

[lospenne ynpyrux CBOHCTB M BO3pacTaHHe YCJIOBHO MrHOBeHHOrO MOLYIA 
yupyroctnv B ocay{kax B TeyeHHe AnareHesa (CTpykTypooOpa30BaHHA HM CTape- 
HHA) MOKeT YCJIOBHO CJIY2XKHTb MpH3HaKOM NpeBpalleHHA UX B OCaOUHble 
|MOpOAb!, HECMOTPA Ha elle MaJly!O MPOUHOCTh NacCTHPHUH POBaHHbIX CTPYKTYp- 
HbIX CBA3eH, OOYCJIOBIUBAIOWNX pesKOe yBelMYeHHe AePpopmMupyemocTH Hu 
SNaACTHYHOCTH HJIOB Mp YBesIMYeHHH HallpAKeHHH. CKOpOCTh WuareneTHyecKHX 
M3MeCHEHHH OCaKOB pa3JIH4uHa B 3aBHCHMOCTH OT HX COCTaBa HM (allMaJIbHbIXx 
yculoBult. 

I]poBeqeHHble HCCIeCROBAHHA MO3BOJAIOT 3aKJIIOUHTb, YTO Mpoleccbl (op- 
MHpOBaHHA HM WMareHe3a H3YYCHHHIX OCAKOB ABJIAIOTCA THNMYHBIMH KOON I- 
HO-XHMHYeECKHMH CaMOIIPOH3BOJIbHbIMH MpolleccaMH CTpyKTypooOpasoBauua, 
CHHepe3sHca UH CTapeHHA eCTeCTBCHHBIX FHAPOPUJIbHbIX OPlaHO-MMHEepaJI bHbIx 
‘JucnepcHblx CHCTeM B jJlaHHbIX OHOreOXHMHYeCKHX YCJIOBHAX. 


JlaOopatopua rufxporeonormueckux mpo6s1eM Iloctynuso 
Axkaylemun HaykK CCCP 18 VI 1958 


HWHMTHPOBAHHAH JIMNTEPATYPA 


17]. A. Pe6uuHgep, Tp. Mucr. dus. xuam. AH CCCP, 1, WMsaa. AH CCCP, 1950; 
IH. B. Muxaitinos, Il. A. PeOuugep, Konan. xypu., 17, Ne 2 (1955); P. Reh- 
binder, Disc. Farad. Soc., Ne 18 (1954); JI. A. A6nyparumosa,Il. A. Pe6u n- 
mep,H. H. Cep6-Cep Ou a, Kona. *ypH., 17, Ne 3, 184 (1955). 2 Tl. A. Pe6u x 
mep, Tp. Copel. m0 HH2KeHepHO-reo.cBOHCTBaM FOPHbIX NOpos M MeTOAaM UX HByyeHHA, J, 
sx. ANe COCCR, isos 
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Jlokxayn Akayemun nayk CCCP 
1958. Tom 123, Ne 2 


TP EOJIOTH f 


B. A. MEABEJIEB u H. K. KOPOJIFOK 


K BONPOCY O BO3PACTE JPEBHUX TOJIL, KHPPH3CK Oro 
WY TAJIACCKOrO XPEBTOB CEBEPHOrO TAHb-LWAHA 


(ITpedcmaseaeno akademuxom C. H. Muponoeom 29 IV 1958) 


B OombumuctTBe pa6or mo cTrpaturpadun ApeBuux Tou, CepepHoro TsHE 
[lana BHUMaHMe HCCMeMOBaTeNeH CCCpeOTOUMBaJIOCb, B OCHOBHOM, Ha BBI 
ACHCHHM CTpaTHrpadpuyeckoH MOCMeLOBAaTeJIbHOCTH BbICACMBIX CBHT, TOT, 
Kak BO3pacTHOe ONpemeeHHve BBUAY OTCYTCTBHA B MOposax OpraHuyecku! 
OCTATKOB, OCTaBaJIOCb HeACHBIM. | 

B pesybTare cbemok macuita6a 1: 100000 B 1953 — 1957 rr. Obi) 
yCTaHOBJIeHO, YTO paspe3bl MeTaMOpduyecKOorO KOMMIeKCa Kupru3cKoro xpeG 
ta u Tamnaccxoro Ana-Tay pe3ko pa3IMualoTcs, KaK MO MOI[HOCTH Tak H WJ) 
‘cocTaBY CJlaraloulH4X UX OTMOXKeHHH. | 

IIlnomayb Kuprusckoro xpeOta uw BocTouHOe OKOHYaHHe TalaccKor! 
Ana-Tay Bbiemsetca B Kuprusckylo CTpyKTYPHO- (palluabHYI0 30Hy. Bon 
mast yvacTb mwioulagqu Tanacckxoro Ama-Tay oTHocuTcCaA K Apyron eTpYKTYPHO 
30He, HMeHYemMoH TaslaccKoH. 

[lopoapl Meramopduyeckoro Komnsekca Kupru3ckOH 30HbI CJlaraloT Kpy! 
Hb Mak6anbpcekui (*) antukauHopun. B crpoenuH ApeBHux Tou Mak6ant 
CKOrO aHTHKJIMHOPHA YCTaHaBJIMBaeTCA OTYeTIIHBaA MeTaMOpduyecKad Bt 
HaJIbHOCTb, OCHOBbIBaAcb Ha KoTOpoH, B. A. Huxomaes (%) Bblenaer CHH2 
BBepX cJIelyoulMe MATb CBHT: 1) MakOasIbCKad — rpaHaTOBO-CJIIOJAHE 
CJIaHIbl, KBapIlMTH!; 2) HeEbHHCKaA — CJHOUAHbIe CJaHILbl, MPaMOPbI; 3) Ke 
HHIMHCKaA — UVJIHTb! C JIMH3aMH MDamMopoB; 4) Ke€HKOJIbCKaA — MpaMop 
(PHJIJIHTH3HpOBaHHble TVIMHHCTHIe CaHUbl, KBaPWUHTOBHAHbIe MecyaHuK? 
5) KapaapuvHckad — CHMJIMTbI, KPCEMHHCTO-FIMHUCTHIe CaHIbl, ALIMBI, Hg 
H3BeECTHAKOB. 

Tlopoypl Tpex nepBbrx cBuT oTHOcHMHCb B. A. HukomaeBbimM K HH>KHeS 
mpoteposo1w. OrsioxwxeHHa ABYX BepXHHX OblWIM OTHeCeHbl HM K BepXHew 
mpoteposorw. [lepeuucaeHHbre CBUTbI, 10 MHeHMIO B. A. Hukomaepa, o6pasz 
BaJIMCb B pe€3yJIbTaTe HeMpepbIBHOrO ocaqKOHaKoneHHA. Ilo Hawum mpes 
CTaPJICHHAM, B pa3pese meramopduyeckoro KomnsmeKca KupruscKoi 30H) 
ycTaHaBJIMBalwoTCca Ba KPYMHbIX MepepbiBa. OHH — Ha rpaHule Kanna 
‘CKOH WH KeHKOJIbCKOM CBHT, Apyrol — MexKAy OTMOXKeHHAMH KeHKOJIbCK 
M KapaapYHHCKOH CBHT YCTaHaBJIHBalOlWlMHcaA MO HeCOrlacHOMy HasleraHHu 
NOpok MocweqHeH Ha pa3JIMUHble TOPH3OHTbI KeHKOJIbCKOM CBUTHI. 

Hecoryiacve MexK,y OOpa30BaHHaAMH BepXHero M HMKHEFO MmpoTepo3 
ycTaHaBIMBaeTCA MO HaOwO,aBlemycaA B OacceliHe p. Hembybl yraopomy | 
a3NMYTaJIbHOMY HecorsacHio, a TakxKe MO pe3KOMY pa3/IMUMIO B cTeneH 
MeTaMopusma Mopok HMKHero (am@uGomuTOBaMd cballuaA) M BepxHero (cTady 
3EJICHbIX CAHWeB) MpoTepo3so0hcKorO KOMMJIeKCa HM M10 H3MCHEHHIO KYMOJIOBH, 
HOH CTPYKTYPbl HHXKHETO MpOTepo30H Ha JIMHCHHO BbITAHYTYIO — B BePXHG 
IIpoTepo3oe. 

Pa3pe3 KapaapUHHCKOM CBUTbI CoraCHO HapalllMBaeTcA KOMIMIeKCOM Mf 
po TIMHHCTO-KapOonaTHOrO cocTaBa (yuKowolcKad cBuTa). Tlociequaa pai 
AeweHa Ha TPH MOJCBUTbI: HHKHAA — 3e/1eHble TIHMHUCTbIe CaHUbl (650 
CpeqHAA — CBeTJIbIe H YePHble H3BeECTHAKH, MeCTaMH IIMPHTH3HpOBaHHE 
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-eule TPH POpPMbI H3 rpyn- 


HHKH; 3) — CapblKOH- 


(600 M); BepXHaxa — TeMHbIe M TeMHO-3eIeHbIe TAMHMCTbIC CyaHILbl, aJleBpo- 
JIMTbI, pexke MecuaHuKuH (500 wm). 

OTAOKeEHUA YIKOWMONCKOH CBUTbI OOHAPY2XKUBAaIOT HU3KYIO CTeNeHb peruo- 
HaJIbHOrO MeTaMOpu3Ma C COXpaHeHHeM B TVIMHUCTHIX pa3HOCTAX HeH3MeHeH- 
HOO M€JIMTOBOrO BelllecTBa. 

B 1956—1957 rr. B. A. Menpenespim u H. A. Uekanuunoli ps 6acceline 
p. J[xerbabicy coOpaHbl crpomatosntbl, cpequ KoToppix VM. K. Kopoox 
OnpeeleHbl: W3 K€HKOJIbCKOH CBHTbI — SOpMa, OTHOCHIaacd kK rpynne 
Collumna collenia talas- 
sica u3 Yy4KOWOHCKOL KupeUusthaa 3oHa 


cpuTb Stratifera rara, u Cbuma 


——~— 


Tanacckaa 370Ha 


‘s 


mbt Stratifera. 

B mpeqenax Tasac- 
CKOH CTPYKTYPHOH 30HbI 
MbI BcvIeq 3a T. A. JJo- 
QOHOBOH (7) BbIeIHeM B 
cocTaBe jJIpeBHHX TOJLL 
CJIEAYIOULHeE WIeCTb CBHT: 
1) KapakysIby»KUHCKaA — 
‘CJIONHCThIe CAH, (PuJI- 
JIATbI C TIpOCcIOAMH KpH- 
CTaJIJIMYeCKHX H3BeCTHA- 
KOB; 2) y3yHaxmMaTcKaa — 
(PHJJIMTH3H pOBaHHble PH- 
HHCTbIe CJIaHIUbl, mecua- 


Yukoulouckaa 


Napaapyunchan 


‘Kenkoneckaa 


KQUHOUCKaA 


HeNbGuHCKaA 


0 / 2 Thy 


ckKasx — mecyaHo-claHle- (elena sieesmemie as i 

Ban: 4) vaTKaparai- Makbaneckaa 

ckad —cepble mesuTo- 

MOp@HbIe U3BeCTHAKH : 

= pb 7 Puce. 1. Cxematuueckne cTpaTurpaduueckve KOJOHKH OTVIO- 
JIMHHCTHIC WH H3BECTHA-  xceynii aoKemMOpua HM HWKHero KemMOpun Kuprusckoro u Ta- 
KOBDbIe€ CJIAHILbI; 5) KbI3bII- wlaccKoro Xpe6ToB 


OebCKad — IJIMHUCTO- 
KapOoHaTHoro coctTaBa; 6) KypraHcKad CBHTa — MeCTPOUBeTHbIe MenmJIOBbIe 
TY@bl, KPCMHHCTHIe CJIaHIbl, ALIMbI, MeCUaHHKH. 

Tlopoyqbt AByX HH2KHHX CBHT, MeTaMOpdH30BaHHble AO CTaqHH 3eJIeHbIxX 
ClaHleB, OOJIbIUMHCTBOM HccyIeoBaTeleH WM HaMH OTHOCATCA K JOKeMOpHto 
M COMOCTAaBAAIOTCA C KEHKOJbCKOH cBuTOH Kuprusckol 30Hbl. Uerpipe BepxHue 
cpuTht B. A. Hukosaep cuuTaeT Tak»xKe JOKeCMOPHHCKUMH, CONMOCTAaBIAA C 
aJIbrOHKOM CepepHo AmMepuku Hu HoTHHeM BavituicKoro uyuta. T. A. Jopo- 
HOBA COMOCTABJIACT OTIOMKCHUA YKA3aHHbIX CBUT C HH2KHEKEMOPHHCKOH KaponH- 
ecko cputroh M. Kapa-Tay (',?). 

B 1957 r. B H3BeCTHAKAX KbI3bIIOebCKOH CBHTbI B OacceiHe pp. Kyprau 
uw Bana-Unuxan (10x) B. 51. Meqpezespim, A.B. Ppuroppespm u I. H. Ba- 
*KCHOBOH COOpaHbl CTpomatTosmuTbI, 13 KoTOpbIxX Mi. K. KopowtoK ompeyemenbi 
dbopmpt “3 rpynn Collumnacollenia calciolata (cOopbr mo p. Kypran), a 
takxke Planocollina serrata u Compactocollenia (c6opp mo p. Bamna-Uny- 
KaH). 

Visyuenve crpomMaTOJMTOB B HacTOAINee BPeCMA HaxOMMTCA elle B TaKOol 
cTauu, uTO OMpemeeHve BO3pacTa MO HHM He MOXET ObITb ChemaHo. Tem He 
MeHee, pe3KO OpocaeTca B vla3a pasHHlla Me*KAy THMaMH CTPOMATOJMTOB y4- 
KOMIONICKOli CBUTHI, C OMHOM CTOPOHHI, H KbISbIIGeIbCKOM H KCEHKOJIbCKUM CBHT— 
c mpyroli. B yukomolickoli cBuTe WMpoKO pacipocTpaHeubl pasHooOpasHble 
crpatudepp (Stratifera rara u eme TpH *opMbl), aHaJOrH4Hble WIM OnUsKue 
Tem (popMaM, 4TO ¥acTO BCTpewalOTCA B HH?KHEM KeMOPHH BocrouHon Cuoupn. 
B KbI3bIVIOeJIbCKOH HM KCHKOJIbCKOH CBHTAX BCTPeYeHbI Te %Ke [pyiillbl, TO HB 
TPEXUJICHHOM MpHOalikaJIbCKOM KOMIVIeKCe HM B MOQOOKCHTOBOH MaykKe OOKCOH- 
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cKOH cBuTbI BocrouHoro CaaHa, T. €. B OTMOKCHHAX, KOTOPbIe 10 pay reoso- 
rHyeCKHX COOOpaxKeHuli M MO HasIH4YHIO B HAX CTPOMATOJIMTOB H3 rpyMMbl KOHO- 
(PHTOHOB OTHOCHATCA K CHHHIO. OrpaHHueHHbIW MaTepHasl UH 3Ha4UHTebHadt 
yWaJIeHHOCTbh paHOHOB pH cia6oH cTeneHH H3yYeHHOCTH CTPOMAaTOJIHTOB 
MO3BOJIAIOT TOBOPHTh TObKO O MOMOGHU CTPOMATOJIHTOB YUKOIWOHCKOH CBUTbE 
HH2KHEKeEMOPHHCKUM, a JIBYX JPpyrHx pa3sOu“paeMbIx CBHT — CTPOMATOJIHTaM 
M3 JOKeMOpulicKHx, H B YaCTHOCTH CHHHHCKHX, OTJOKeHHH. 

Ucxola H3 XapakTepa CTpOMaTOJIHTOB, a TaKKe YYHTHIBAA HeEOAMHAKOBY1O 
CTeMeHb MeTaMOpdu3Ma ApeBHUX TOU, HasIMYHe KPYNHbIX NepepbIBOB MexK]y 
CBHTaMH, a TakK2Ke NONOKeHHA CMOeB B OOLeEH CTpyYKType, MbI COWIM BO3MOXx- 
HbIM BbIJeIHTb H3 CcOcTaBa mpoTeposolickoro Kommiekca B. A. HuxowaeBa 
B Kupru3cKol 30He OTJIOKeHUA KAapaapyHHCKOH WH yuKOWIOHCKOH cBUT. Kapa- 
ap4HHCKad CBHTa, MO HallleMy MHeHHiO, MOKeT ObITb OTHECeHa K CHHHIO, @ 
yukowolckad — kK HMxKHeMy KemMOpHio (pHc. 1). 

B TamacckolH 30He KapaapyHHCKOH CBHTe€, BepOATHO, COOTBETCTBYIOT Ca- 
PbIKOHCKaA, “aTKaparalickaA UM KbIsbWIOeNbCKaA CBUTHI. Tlopoybl KypraH- 
CKOH CBHTbI, JIHMTOJOrM4eCKH CXOJHbIe C BepxHelH NOMOBMHOH paspesa KapoH- 
ckou cBuTbl M. Kapa-Tay u pacnojararommecad c Hel B ORHOM CTPyKTypHO- 
(paliHaIbHOH 30He, OTHOCATCA K HH2KHEMY KeMOPHIO. 


KpaTtTKoe omucaHHe CTPpOMATOAHTOB 


B HacTosmelH 3aMeTKe OMHCbIBaIOTCA TOJIbKO HOBbI€ CpaBHHTeJIbHO C CH- 
6HpcKuM mMaTepHanom cpopmpl. K dopme Planocollina serrata panee Vi. K.Ko- 
pOJ1IOK OTHECeHbI CTPOMATOJHTHI cTONOUaTOrO THNa, 6e€3 CTeCHOK, WHPHHOH 
1—8 cM, c MOUTH MIOCKHM HacmOeHHeM, C JICHTOUHOH MUKPOCJIOHCTOCTHIO, 
C TOMMMHOH ci0eB OT 0,1 no | MM uc pBaHbIMH KpasMH (pic. 2, 6). 

['pynna Compactocollenia Kor., m0 Tomy »*e aBTOpy, OObeMHHAeT CIOXK-, 
HbI€ MOCTpOHKH, COCTOAMMe U3 HeMpaBHJIbHbIX X2KeJIBAKOB B OCHOB@HHH, OT 
KOTOPbIX B CTOPOHbI paspacTaloTcs OMH-WBa cTomOuKa. HacsoeHHe B CTOJ- 
OukKax HElpaBHJIbHOe, OT NMIOCKOrO AO BHINYKMOFO C YaCTHUHbIM OOsIeKaHHeM, | 
MHKPOCJIOHCTOCTh yueTKaA MWIaCTHHyaTOrO THMAa. | 

['pynna Stratifera Kor. o6nequuaer miacToBble MOCTpOHKH C peskOOyrpH- | 
CTOH MOBepXHOCTbIO HaCJIOCHHA,C MUKPOCIGAMH, mepexoqamMMu H3 Oyrpa 
B Oyrop MpH yHaceqOBaHHOM HamacToBaHuu (puc. 2, 7). 

Tun —cTojl6uaTble CTpOMaTOJHTbI 6e3 CTeHOK. 

Tpynna Collumna collenia. Cron6uKu mpamble, OTHOCHTebHO WMpOKHe. 
HamtacToBanve yHacJielOBaHHOe, apKH BBINYKJIbIe (OTHOLMeHHe BBICOTHI aPKH 
K ee Auametpy h/d = 0,3 —0,6), kpaa nmocTpoek pBaHble, MUKPOCJIOHCTOCTh. 
TOHKaA, yeTKas. 


@opma Collumnacollenia talassica Koroljuk. 
Puc. 2, 4 Hu 8. 


Wuaruos3. Collumnacollenia c pesko BumyKbIMH apKkamu (h/d = 
= 0,7—I) pa3IM4HOH (hOpMbI, OT KOHHY¥eCKOH JO CHJIBbHOYMJIOMeHHbIX B 
CBOAOBOH uacTH. 

Onucau Ue. Iocrpoliku o6pasyior cromOu“KH C HeUeCTKHMH KOHTYpaMy, 
MIOXO BbIAeIAIOUIMeCA H3 MOpObl, HMelouIHe Ha NMOBepXHOCTH TOHKHe PIH- 
HMCTbI€ MpHMa3kH. “pHa cTolOuKa OKONO 5 cM. Popma cTon6uKoB He- 
CKOIbKO HelpaBWJIbHanA, OCh HX CerKa u3srMOaeTcA, UM CTOMOMKM MOTyT OBITh) 
CIJIOCHYTHI C OoKOB. MuKpocnouctocTh veTKaA, B MpHMWIMOBKax yepeyior- | 
CAH MpOcOM ceporo HW xeITOBATOrO KapOoOHaTa OKONO 1 MM TOMMMHON c HeUeT-. 
KMMHM rpaHullamd. MukpoctpykTypa c0eB BUHa M0XO BBUAY mepeKpuctal- | 
JIM3aluu. 

HacnoeHve uerKoe, yHacieqoBaHHoe, C HeOONbINMMM OTKIOHeHHAMH 3a | 
cueT MOABJICHHA OTACIbHbIX MUKPOCIOEB, He MpocmexHBaIOMIMxca 0 BCe;t, 
MOBep XHOCTH. 
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Puc. 2. 1 —3—Collumnacollenia calciolata, Tanacckuli xpe6eT, p. Kyprau, KbisblOeIbcKaa 
cButa: 1 — mposombHoe ceyenne, NpulisuposKa, 0,85%; 2 — monepeyHoe ceyeHHe, MpHL1H- 
tboska, 0,65; MHKpocKOMMYeCKoe CTPOeHHe, MpOJobHOe CeyeHHe, mand, 1,3; 4, § —Col- 
lumnacollenia talassica, Tanaccxut xpe6er, c. JKembabIcy, KeHKOJbCKaa CBuTa: 4—Mposoub- 
Hoe CeueHHe, MpHUIMpoBKa, HaT. BeJI.; 5 — MUKPOCKONMYeCKOe CTPOeEHHEe, MPOMOMbHOe Ce- 
yeHne, 2,2; 6 —Planocollina serrata, Tanacckuit xpeoer, p. Bana-Unukan (102KHbIM), KbISbIJI- 
6enbcKast CBHTa; MpoxombHoe ceyenne, 0,5; 7—Stratifera rara, cepepHbIt CKIOH Tamlacckoro 
xpe6ra, p. Jlemb-6e-cy, yYKOMIOHCKad CBUTa, NorepeyHoe ceyeHHe BHIBETPeOH MOBePXHOCTH, 
0,8x. Penponyxunu 7: 8 


TMAH, tT. 123, NeY2, Mezperes, Kopomox 


MecTOHAXOxXKJeuHe —D. Jixenpluicy, Tanaccxknii xpe6er. Keu- 
KOJIbCKaA CBHTa. COop B. SA. Meysejesa. 


Popma Collumnacollenia calciolada Kor. 
Puc. 2, [—éd. 


Jiu aruos. Collumnacollenia c uerko BppaxeHHbiM pa3qeneHHemM Ha 
IWeHTpaIbHy!O WH NephdepHyeckyio yacTb. 

OnucanHwe. Cron6uxn wmpuHol 2—4 cm, BpicoToH Gonee 10 cm 
{iedble CTONOMKH He HaOwIOJaIMcb) C 4YeTKHMH Kpasamu, pacTyuMe Ha pac- 
cTosHHH 3—10 mM Apyr oT Apyra. MukpocaouctocTb TOHKAaA, YeTKaa, XOPOIIO 
BUAMMaA TONbKO B WeHTpaIbHOH yacTH UC TpYLOM NpocrexKMBatouladca m0 
miepudbepuu. Uepeyrotcax cioM NemuTomMopduoro KapOouata (0,5—I1 mm), 
| OOoraljeHHble HEOOMbINOH MpHMeCbIO paccCeAHHBIX 3epeH 2*Xee3a C MpOCMOAMU 
{~1 mM) TOHKO3epHuCcTOrO Kap6oHaTa. 

Hacmoenve HeCKOJIbKO HempaBHsbHoe. T]peoOmaqaioT menKHe KpyTO- 
BbInyKsple apku (h/d = 0,8), uHOrya pas{BanBatomMecd WIM pesKO ymJ0- 
ularoujuecA. TemHOOKpallcHHble CJIOH MMeIOT pa3Hy!0 AJIHHY; OHH TO OOppIBa- 
| wOTCA Oolee WIM MeHee Ha OMHOM JIMHUH MH aroT peskyto rpaHully c nepHdbepu 
| YeCKHM CJIOeM, TO 3aXOJAT WalekO B rilyOb Oenoro cos. B 6enom coe B 
NpHwWIHMpoBKax ca6O0 HaMeyaeTCH npOO2xKeHHe HalacTOBaHHA B TO xe 
HampaBweHve, 4uTO H B OCHOBHOM CTepxKHe. 

CpaBHeuHue. Mopma pe3kO OTMHYHA OT H3BeCTHbIX HAM (opm. 
Ilo HaHunt0 WeHTpaJbHOH MU MepHdepHyueckOH 30HbI OHA HanoMMHaeT Cono- 
phyton, onvcaHHbIt u3 WoKemMOpulickux oTNOxKeHHH SanaqHoh Caxappl 
Jlento6pom u Tpapenn (4), HO He OOafaeT ApyrumMu Mmpv3Hakamu rpynnbl 
‘Conophyton. 
| MecToHaxo XX eHH e—p. Kypran, Tanaccknh xpe6eT, KbISbIIOeIb- 
Kaa CBUTAa. 
: 
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TFEOJIOPHA 


Bb. jl. XAPHTOHOB 
O NMPHYUHHE ®OPMHUPOBAHHA BEYEBHHKOB HA BEPETFAX PEK 


(IIpedcmaeaeno axademukom H. IT. Pepacumoeum 18 VI 1958) 


OHUM H3 XapaKTepHbIX 3/ICMCHTOB OeperOBbIX CK/IOHOB KPYIIHbiX PpeK 
ABJIAeCTCA OeCUeBHUK, MpelCTaBJAOWIMH COOOH CpaBHUTeJIbHO Yy3Kyl0, cj1a6o 
HaKJOHCHHYIO K BOe MOOCKY CY, 3aMBaeMylo B MOMOBOsbe. J 

Han GeueBHHKOM, Kak IIpaBHJIO, BO3BbIMAaeTCH KPYTOH OTKOC BBbICOTOH 
OG6bIUHO B H€CKOJIbKO MeTPOB, pexKe — JeCATKOB MeTPOB. Borie sTOrO OTKOCa 
paspur Ooee NMOMOrHH CKJIOH, MepexOwAMMH B BOOpasfebHoe Mato. 

Kpytomy oTKocy OObINHO IIpHMHCbIBaeTCA 9PO3HOHHOE MpONCXor*eHHe. 
Yak, [. C. 3osorapes (7) Ha3biBaeT erO «COBPeMeHHbIM IPOSHOHHbIM OTKOCOm>, 
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Puc. 1. CxemaTuyeckne npoctbusu KopeHHoro (A) 4 TolMeHHO- 

ro (5) Geperoseix ckOHOB UH MpHOpexHOM uacTH pyCja peKH: 

@ — CKJIOH MI€cOBOH O*KONHbI, 6 — OeyeBHHK, 6 — KpyTOH 

otkoc, /MB — ropu30HT MexKeHHbIX Bon, //7B — ropu30HT 
MaBOLKOBbIX BOIL 


M3 uero cleyeT, YTO CaM OeyeBHHK ABJISeCTCA M€CTOM, Tle poTeKaeT HHTeCHCHB- 
Ha S2pO3HOHHaA JLeATeJIbHOCTD. 

OjHakoO Takoe lipelcTaBseHHe HaXOAUTCA B ABHOM MpOTHBOpeyHH C jel- 
CTBUTeIbHOCTbIO. 

Anau3 (pakTH4uecKOrO MaTepHasla NOKa3a, uTO HaHvOoNee NOMHOrO pas- 
BHTHA OeYeBHHKH OCTHTAalOT Ha CKJIOHAX, MpeTepneBuHX AIHTeIbHYIO HC- 
TOPO cBoero (popMupoBaHHA (puc. |, A). Takuve CKJOHbI valle BCerO OKa3bI- 
BalOTCA CJIOXKCHHBIMM KOPCHHbIMH MOpOaMH WH HHOPAa OTOXReCHHAMH PeUHbIX 
HaJMIOHMCHHBIX Teppac, B TO BpeMA Kak Oepera, OOpasyeMble MOMMeHHbIMH 
MaCCHBaMH, HME€IOT Oe€YeBHHKH JIHIb B 3a4aTOUHOM COCTOAHHH UJIM BOBCe 
JIMIWeHbE HX (pune. 1, 5B). 

[IpH MOHOM pa3sBuUTHH OeyeBHHKa ero HaHOosee BbICOKHe TOUKH OTBeUAIOT 
MOJIO7KCHHIO TOPH3OHTA BbICOKHX MaBOAKOBBIX BOA. Bbicota GeueBHHKAa B 9TOM 
cayuae Oye? paBHa aMMVIMTYe€ Ce3OHHbIX H3MCHCHHM ypOBHA BOJbI B peke. 
BeyeBHuKM Ke Ca60 pa3BHTbIe, KAKUMM ABJIAIOTCA OeueBHHKH MOlMCHHBIX 
OeperoB, HMCIOT H€3HAYHTeIbHYIO BBICOTY HM MpHYpOueHbI K HaHGomee cTaGHJb- 
HOMY MOJIOX%KCHHIO YPOBHA PpeuHbIX BO}. 

EciM mpeqno1oxenie 06 spO3HOHHOM IIpOHCXOxKeHHU OeYeBHHKOB SABJIS- 
JlOCb Obl CIpaBeAIHBbIM, MbI BIUpaBe ObuIH Obl O*RUAaTb HaHOoee NOMHOFO UX 
pasBUTHA B MecTaX HaHOOJIbIUNerO JPOSHOHHOLO pasMbIBa, T. €. KaK pas Ha JlerKo 
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3 MbIBaAeMBIX Oeperax, OOpa3yeMbIx NO/MeHHbIMM MaccCuBaMH, 4ero, OMHAKO, 
3. JCHCTBHTeJIbHOCTH Mbl He HaGv1OlaeM. 

Kak H3BecTHO, MecTOM HaHOOmee HHTCHCHBHOFO pa3MbIBa TeUeHHAMH Kak 
1OABH2KHOFO aJOBUA (°), TaK H OTHOCHTEBHO yCTOMUMBbIX MpOTHB pa3MbIBa 
reYeCHHAMH KOPeHHbIX NOpoy (°) aABAeTCH HO mécoBoh mox6nHbI. Beyes- 
HHK 2KE HE MOKET ABJIATbCA MeCTOM CKOJIb-JIHOO CyIeCTBeEHHOFO 9pO3HOHHOFO 
DA3MBIBA, B CBA3H C OTHOCHTE/IbHO HEOOJIbIIHMH PIyOHHaMH BOI, CO3al0lHMH- 
“A 3)eCb B NaBOMOK, a CJI€OBaTeIbHO, CKOpOcTAMH TeyeHHA. HaoGoporT, B 
"BASH C M@JIKOBOJHOCTbIO STOH MpHOpexHOH NOOChI 3ecb YaCTO BOSHHKAaloT 
(HXOBOAbA H JlarKe CyBOMH, T. €. OTHOCHTEIbHO ClaOble TEYCHHA, HalpaBseHHble 
3 CTOPOHY, MpOTHBONOMOXKHYIO TeCYCHHIO PeKH. 

Kpome TOPO, OYeBUAHO, YTO BOJIHCHHE, BOSHMKalolee Ha KPYNHBIX peKax, 
3 H3BeCTHOH CTeMeHH COH3MePHMbIX MO MOllaqH BOAHOrO MmpocTpaHcTBa 
rayOuHaM C CO3JaBaeMbIMH BOLOXpaHHJIMIaMH, He MOPIO He OKa3bIBaTb B 
reyeHHe JVIMTeIbHOTO BpeMeHH COpMHPOBaHHA OeperoBblX CKJIOHOB 34MeTHOLO 
Paspyllaioulero JeHcTBHA Ha MOCMeAHHe, MOCKONbKY Ha BOAOXpaHnMMaXx 
34 OTHOCHTEJIbHO KOPOTKOe BPeMA BONHOBAA NepepaOoTKa GeperoB ocTu- 
faeT 3Ha4HTeIbHOH BenuuNHD (1, %, 4) 

_ Cka3aHHOoe NO3BOAeT 3aKJIOUNTb, UTO OOpas0BaHHe OeyeBHUKOB Ha 6e- 
peroBbIxX CKJIOHAX PeK, a CJICOBATeIbHO HW KPYTbIX OTKOCOB, BOS3BbILMAaIOULH X- 
cA Hal HHMH, O06A3aHO B OCHOBHOM pa3pylmlalolleMy JelicTBHIO BOJIH, KOTO- 
pbie Ha KPYyNHbIX peKaxX JOCTHralOT 3HaYHTebHOH BbICOTbI H CHJIBI. 

IIpu sTom cia60e pa3sBHuTHe HIM BOOOULe OTCYTCTBHe G6eYeBHHKOB y TIOliM, 
5 HaoOOopoT, HaHOosee NOHOe pasBHTHe GOe€YeBHHKOB Ha KOPeHHbIX CKJIOHAX 
mOyualor mpoctoe OObACHeHHe. 

Tak, CoriacHO 3THM MpelcTaBJIeHHAM, Oe4eBHHKH MOryT JOCTHTHYTb 
HaHOoee MOMHOTO CBOeETO Pa3BUTHA TOJIbKO B TOM Cuyy¥ae, ECM Mpolece ux 
‘popmupoBanna OyleT mpoTeKaTb Golee MHTCHCMBHO 0 CpaBHeHHI0 C 9PO3HOH- 
HbIM TOJMBIBOM. B I1poTHBHOM cJlyuae OeueBHHK OyeT YHHYTOKATHLCA MOce]- 
HUM. TakHM OOpa30M, HefMpeMEHHbIM YCJIOBHEM Pa3BUTHA OCYCBHUKOB ABUIAeT- 
CA OTHOCHTeIbHOe 3aMeVICHHe 2PO3HOHHOFO Pa3MbIBa. ITH YCNOBHA BO3HH- 
KaloT Ha GOeperax, CJIO%KeHHBIX MOpOdamMu, XOPOMIO COMpOTHBVIAIONIMMHCA 
pasMbIBy TeKyyeH BOOM HM B TO %Ke€ BPeMA HE MOFYIMMMM MpPOTHBOCTOATH JWIH- 
Te/IbHOMY BO3JleHCTBHIO BOH. K TakKHM NOpOaM OTHOCATCA, B NepBY!IO OYepeb, 
CKaJIbHbIe H MOMYCKaJIbHbIe NMOPOAbI H 3aTeM — XOPOLIO yINVIOTHCHHbIe MOpOLbl 
TM HUCTOTO cocTaBa. B cooTBeTCTBHH C 3THM MbI H HaOJlOaeM Ha KOPeHHbIX 
6eperax, CJIOXKCHHbIX HMeHHO TaKHMH TOpOaMv, OeyeBHHKH, ocTuralcuiHe 
MAaKCHMaJIbHOrO pa3BuTHH. Bbipa6oTKa OeyeBHHKa COBepllaeTCA BOJIHaMH B 
TeYeHHe FeOJOPHYeCKH JVJIMTeCbHOTO BPeMeHH, B YCJIOBHAX Ce3OHHbIX H3MeHe- 
HMM ypoBHA peku. []pofomxKuTeibHOe pa3spyulaloujee ecTBHe BOJH OGy- 
COBIMBAeT BbIPAOOTKY OeyeBHUKAa TakxKEe HM B KPeNKHX CKAaJbHbIX NMOpOLaXx, 
KOTOpble pH ONpeeeHHH BeJHUYHHbI BOJIHOBOH MepepaOoTKH Ha CO3JaBae- 
MBIX BOJOXPaHHIMUaX CUHTAIOTCA JIA OTpeska BpeMeHH B 100—150 eT nmpak- 
TuuecKH Hepaspyuaempimn (1). Jlerko xe pa3MbIBaeMble TeyeHHeM Oepera, 
oOpasyemble MOHMeCHHbIMH MaCCHBaMH, ObIBaIOT MeCTaMH JIHINeHb! OeyeBHHKOB 
MMeHHO TIOTOMY, 4YTO KaK pa3 B 9THX MeCTaX SPO3HOHHHIN pa3sMbIB MpoTeKaeT 
Oonee HHTCHCHBHO, 4eM BbIPaOOTKa BOMHOMpPHOOHHOH OTMeIH (OeueBHHKa); 
B pe3yJbTaTe, eCJIH 3eCb H OOpasyeTcA B NepHOA CHJIbHbIX BeTPOB He3HauH- 
TeIbHaA BOJHOMPHOOHHAA OTMeIb, TO B MOcHeLyouHH NepHod wTusen OHA 
YHHYTOKAeTCA IPOZHOHHBIM Pa3MbIBOM. 

B Bepxospoli uv HH30BOH YacTAX WI€COBOH JOXOHHBI, Tle 3PO3HOHHBI pas- 
MbIB ocJlaGIAeTCA, Ha MOlMMeHHOM Oepery BO3HHKaeT y3Kaxi NomocKa GeuveB- 
HHuKa, KOTOpas MO CBOeMy THMCOMeTPHYeCKOMy MOJIO%KeHHIO OTBeEYaeT OTHO- 
CHTCJIbHO CTAOHJIbHOMY TOJIOXKCHHIO YPOBHH BOJHI. 

Tam xe, re B MpHOpexKHOH 30HeE pa3MbIBalomlast AeATeJIbHOCTh PeKH 
CMeHAeTCA AKKYMYIALMeH, T. €. TAM, Te MponcxoAuT *PopMupoBaHHe «MpH- 
PpyCOBbIX OTMeeli» (°), paspymeHue Oepera MOA MeicTBHeM BOH He HMeeCT 
mecTa, TaK KaK OOpa3yioulHecA MPH 9TOM B pesyJIbTaTe AKKYMYJIAUHH OTM 
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6yLyT racuTb BOHOBy10 9Hepruio. JIMub Ip 6OJIbIUMX YKNOHAX TAaKHX onl 
eli 3keCb BOSHUKAaIOT, Yale B MepHOA OCeHHHX WITOPMOB, Y3KHE BOJIHOMPH= 


6OHHbIe MIOWAaKH. 


KyliOpiesckui duavas 
Bcecowo3Horo MpOeKTHO-H3bICKaTeIbCKOrO UM 
Hay UHO-HCCeOBaTebCKOrO MHCTHTyTa «I HAPOMpoeKT» [ocrynuso 
um. C. A. PKyka 15 VI 1958 


IMTMPOBAHHAS JIMTEPATYPA 
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HTokaayo Akajemun HayK CCCP 
1958. Tom 123, Ne 2 


MHHEPAJOLH A 
WM. fl. 3XYC 
K BOMPOCY O POJIM FJIMHHCTbIX MHHEPAJIOB B MPOLLECCE 
HE®TEOBPASOBAHHKSA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoesim 26 VI 1958) 


K 4ncay Hepa3peleHHbIX BaxKHbIX BOMPCOB, CBA3SAHHbIX C MO3HAHHeM vH- 
HUCTbIX MHHepaJOB, OTHOCHTCH BOMpoc OO HX poOH B Mpolecce mpeobpas3o- 
BaHHA MePBHYHbIX OpraHnyecKHX COeMHHEHHH TpelnoloxUTeIbHO HedTema- 
TeEPHHCKHX OTJIOXKeHHU, KaK H3BECTHO, B OOJIbIIMHCTBE Cy¥aeB MpelcTaBueH- 
HBIX TyIMHaMH. [lomHMO OOuIMxX CoOo6paxKeHHH, CBA3AHHbIX C YCOBHAMH, Ov1a- 
CONPHATHBIMH JIA 2KHSHEMeEATeJIbHOCTH MHKPOOPraHH3MOB B TIMHHCTOM MJY, 
He BbI3bIBaeT COMHEHHH TO, UTO OCOO€HHOCTH PIMHHCTbIX OCAJKOB, a B JaJlbHelt- 
mem (moce mpowecca AMTH@HKAaUHH) PIMH KaK TOPHbIX NOPpOA OKa3bIBalOT 
JarOMpHATHOe BOsTeHCTBHeE Ha MpeoOpasoBaHue OpraHHyecKNX OCTATKOB. 
Xapaktep 2Toro BOsselicTBUA NO CHX MOp He MOXKeT CUHTATbCA YCTAHOBJIeH- 
abimM. A. B. ®poct B page pabor ('* 1°) npHBoqUT WaHHble B NOIb3y TOFO, UTO 
‘MHUCTbIC MHHepaJIbl, B YACTHOCTH, MOHTMOPHJJIOHUT, ABJAIOTCAH KaTaH3a- 
rOpaMH, CMoOcOOCTBYIOULMMH TIpeBpallleHHiO MePpBHUHbIX OpraHHyeckHX Coeu- 
qeHHH. CxoHble MbICAH BbICKa3bIBaeT P. Tpum (1%), cunTatollHi raHHUCTHIe 
MHHepabl KaTaH3aTopaMH HedreoOpa30BaHua. CreqyA 9TOH TOUKe 3peHHA, 
MOXKHO 3aKJIIOUHTh, YTO HaIMUNe HH OTCYTCTBH€ MOHTMOPHJIJIOHHTa SABJIAeT- 
°A CYULECTBCHHbIM J[HarHOCTHYeCKHM MPH3HaKOM HedTeMaTepHHCKUX TOIL. 
IK COMKAJCHHIO, HCCICMOBATeIH, OTBORAMIMe TIMHHCTbIM MHHepalaM pOJb 
XaTaJIH3aTOPOB, OTFPpaHHUABaloTCA PaccyxXeCHHAMH, KaCalOUlMHMHCA IIpeHMy- 
MeCTBeEHHO opraHwyuecKHx coesuHeHuli. Han6oree mnoxpo6no mnpoweccst 
IpeoOpasoBaHHA mocmeqHHX “ pa3sOupaioTcA B YNMOMHHAaBUIMxcA padorax 
\. ®. Dpocta, HO HM 3TOT aBTOP He paccMaTPHuBaeT HH CTPYKTYPHbIX, HH reHe- 
“WueCKUX, HH KaKHX-JIMO0 HHbIX OCOOeHHOCTeH TIMHUCTbIX MHHeEpasoB (3a 
ICKJIIOUCHHEM HX GOO/bIUOM YAesbHOK MOBepXHOCTH}, KOTOPble MOTVIH Obl MO]- 
‘BePIUTb MpeNoOxwXeHhe O KaTaJIMTHYeCKOM BOSAeHCTBHM, OKa3bIBaeMOM HM 
fa opraHuyeckoe BeulectBo. Hu A. B. ®poct, HH Apyrve ucceqoBaTemM HE 
TYMTbIBaIOT TaK?Ke BOMPOCOB, CBA3AHHbIX C SHePreTHYeCKHM COCTOAHHEM 
IMHUCTEIX MHHepaioB H ero H3MeHeHHAMH. [losTOMy MHeHHe O KaTaJIMTH- 
CKO POH TIMHMCTbIX MHHepaJOB MpedcraBsaer COOoM rumoTesy, He Mod- 
‘{PEIWICHHYIO JOCTATOUHBIMH aHaJIHTHYeCCKHMM J\aHHbIMH. 
 BpitcHeHwe HCTHHHOM pOJIH TIMHUCTbIX MMHepasoB B Mporecce HedprTe- 
)Opa30BaHHaA MOXKET B HEMAJION CTeEMeHH CMOCOOCTBOBATb WIM WarKe OKa3aTbCsi 
bemaiolluM pH WMarHocTHKe HecbreMaTepHHCKHX OTO%KeHHH, BbIPAaOoTKe 
(ayuHo O6OCHOBaHHOM MeTOAMKH MOHCKOB HOBBIX Hedpre-rasOHOCHBIX M10ulaqen 
MpOrHo3se He*TeHOCHOCTH WesbIX perHoHOB. B cBsa3n C 9THM B KommuiekcHoHn 
DxKHOTi reomoruueckoli skcnequunH AH CCCP c 1957 r. mpopogstes, mox 
‘YKOBOJCTBOM aBTOpa, CNeWHabHbIe MCCeEAOBAHUA TIHHHCTbIX MHHepaJOB 
{Pe MMOIOXKUTeMbHO He*PTemaTepHHCKUX OTMOXeHHA IIpeqKaBKasbx. SakoHueH- 
koe K HacTOAUeMy BpeMeHH M3yYeHHe IOpCKHX OTMOKeHHH BapakaeBcKon 
‘olla, BbITomHeHHOe aBropom copmectHo c JI. B. Bacutbepoi, mosBoM0 
|CTaHOBHTb cCuleLYyIOUlHe OCHOBHbIe 3aKOHOMePHOCTH pacMpeNeeHHA B STHX 
| TIO*KeCHHAX TUIMHMCTHIX MHHEepasoB. 

_ TlocrosHHo mpeo61aqarouluM KOMMOHEHTOM BO BCeX aCCcOlMallMAX TWIHHH- 
\TbIX MHHepaOB ABJIAeTCA THApOCcsOLa, IPHYeM BbILeMAeTCA HECKObKO CC 
| 353 


}) 3axas 1015 


| 
pasHoBHAHocteli. Muorne, a HHOra H OOMbUIHHCTBO YaCTHL THAPOCIIObl HEC YT | 
Ha ceGe cleqbl MpeoOpas0BaHusa — MpeBpalileHu a 43 MOHTMOpHIOHHTa. Puapo- 
CHONH3alHA MOCIeTHErO MPOABIACTCA Ha 9JIEKTPOHHOMHK pOCKONHMYCCKH X CHUM- 
KaX B KOHCOJIMJalu YaCcTHL, IpHoOpeTeHuuH MMH Ooslee O*POPMJICHHbIX OYePTa- 
Hui. Ha TepMorpaMMaXx 9TOCKa3bIBaeTCA B CHMKCHHM MHTCHCHBHOCTH MepBoOro ) 
HW TpeTbero 9HAOTepMUYECKHX apekToB. M3mMenaloTcsA ONTHYCCKHE KOHCTAHTbI — 
NOBbIWAIOTCA 3HAaYeHHA MOKasaTeelt mpenomienua (N‘,), MOHMKAeTCA BEIH- 
unHa JiByiperomienun. IIpH usy4eHHu C MOMOLbIO OpraHHyecKkHX KpacHTeseH | 
HaOmloqaeTcA CBHI OKpaCOK B KOPOTKOBOJIHOBYIO YaCTb CliekTpa, YMeHb~ 
wlaeTcs pasHulla MexKLy OKpackaMu c MeTHseHOBHIM rowy6bim (MI) uc MT + 
+ KCl. 

PacnpeyemeHHe rIMHHCTbIX MHHepasiOB B TeOJIOrHYeCKOM pa3zpe3ze MOKa- 
3bIBaeT, UTO HaHOObIvNeH THApOcOAM3alNeH — MAaKCHMAaJIbHbIM COJepsKaHHeMs 
PHLPOCJOAH3MPpOBaHHOrTO MOHTMOPHJJIOHHTa — OTMMYAaIOTCA  HAKHEeAATICH- 
CKHe OTJIOKeHHA, KOTOPble CuHTaIOTCA HedTeMaTepHHCKHMH. 

HaumenHbiiad THApocmoqN3aluA HW MOCTOAHHOe TIpHCyTCTBHe B Pa3HbIix! 
KOJIMYCCTBAX MOHTMOPHJIJIOHHTa yCTaHOBJIeHbI B Hed)TeHOCHbIX HHKHEOAOC- 
CKHX OTJIOMKCHHAX. 

CxojlHble JaHHble O paciipeesIeHHH H OCOOeCHHOCTAX TVIHHHCTbIX MHHEpaJo 
NOJYYeHbI MO paspesy HW2%KHeMeOBLIX OTMOKeHHH p. IIwum*. | 

IlpupeneHHble pe3yuIbTaTbl H3YYCHHA TIMHHCTHIX MMHepaslOB MO3BOMAI0T 
M0-HOBOMY NOOMTH K OLe€HKe pOJIH 3THX MHHepasoB B Mpolecce Hedreocdpa; 
30BaHHa. IIpexye Bcero, BAUAHO, YTO (akTHYeCKHH CocTaB accOWMalHi PHC? 
TbIX MHHepaJOB He Coracyerca c mpezcrapnenuamu A. B. Mpocra wu Apyrur 
YNOMHHaBLUINXCA HCCTeLOBaTeeH — HedbTemMaTepHHCKHe OTJIOKeHHA 060) 
rallleHbl He MOHTMOPHJIJIOHHTOM, a rHApocm10L0H, oO6pas0BaHHOl MO MOHTMOPH.! 
JIOHHTY. CylelOBaTeJIbHO, JHarHOCTHYeCKHH MpH3Hak He(TeMaTepHHCKHX OT 
JIOKeHHH, BLITeKAIOMNHH u3 BO33peHHH A. B. Mpocta u ApyrHx, OKa3bIBaeTCs 
HECOCTOATEJIbHBIM. 

OToro H CeLOBaJIO OKUAAaTb. BylBo O KaTaJIHTHYeCKOM BO3JEHCTBHH MOH? 
MOPHJIJIOHHTa Ha MepBHYHbIe OpraHHyecKHe COeIMHEHHA OCHOBaH Ha yuet 
TOJIbKO OMHOH OCOOeCHHOCTH IJIHHHCTbIX MHHepasIOB — HX OFPOMHOH yJeJIbHO! 
MNOBeEPXHOCTH, OOYCOBJICHHOH BbICOKOH WucnepcHocTbio. J[pyrue cnenud 
yeCKHe MIPpH3HaKH [JIHHHCTbIX MHHepaJIOB pH 3TOM ynycKkanHcb. M3BectH 
HallpHMep, 4TO PIHHHCTbIe MHHepaJibl BECbMa YYTKO pearHpytworT axe Ha HH 
3HaYUTeJIbHbIc H3MCHCHHA ()H3HKO-XHMHYeECKHX YCJIOBHH OKpy>Katolel cpeLih 
(*, ?,°). Wmenno sta oco6eHHOCTb NO3BOHeT CUHTATh HX HHAMKAaTOpaMH cpexil 
OCaKOHAKOIJICHHA H HCMOJb30BaTb AIA BOCCTAHOBJICHHA YCIOBHM CeRMMeHTA: 
HH. BosHukaeT BOMpoc, movemy %*Ke pasloxKeHHe H MpeoOpaso0BaHHe Opraniy 
yeCKOPO BelllecTBa, Oe3syCIOBHO MPHBOAAWIHe K Ppe3KOMY H3MeHEHHIO cpelh 
B YaCTHOCTH, BONOPOAHOFO H OKHCJIMTeJIbHO-BOCCTAHOBHTEIbHOrO MOTeHLM aC 
(+8), HHKaK He CKa3bIBalOTCA Ha TIMHMCTHIX MHHepamax. IIpu atom Bce ocobeR» 
HOCTH I'JIMHHCTbIX MHHePaJIOB OKa3bIBalOTCA YTPpaveHHbIMH — OHH Kak Obl Tepe 
CTaioT OBITh CaMUMH COOOl, HOO KaTalM3aTOpbl HE H3MEHAIOTCH B pesybTalp 
yCKOpxeMOol HMM peakUHH. Ka3asocb Obl, JOCTaTOUHO Tak MOCTaBHTb BOMpoe 
yTOObI TEM CaMbIM MOCTABHTb MO], COMHEHHE KaTAaJIHTHYCCKYIO POJIb PIMHUCTHY 
MHHepasioB. OHakO HMCHHO Tak BOMpoc JO cHxX MOp He cTaBHJcA. 

OueBuyqHO, mpomecc HepTecOpasoBaHuA JIA TVIMHHCTHIX MHHepamoB i) 
HCYepIIbIBAeTCH HX KaTaJIMTHYeCCKHM BO3JeHCTBHeM, a ABJIAeTCA Oosee cu 
HbIM. IlepBoHau¥aJIbHO B MOpCKOM OacceliHe HakallIMBasICA MOHTMOPHJVIOHH| 
KOTOPbIH BOOOUe NpHcyul ocaqkaM MopcKoro reHesnca (}, ?,*). Syecb xe 3) 
XOPOHAMHCh OOMIbHbIC OPraHHyeCKHe OCTATKH, NOCJY2XKUBIUHE HCXOJHbIM Het 
TeNPOW3SBOAAILHM MaTepHaJioM. B BOCCTaHOBHTeIbHbIX YCOBHAX OpraHHyecke 
BeCICCTBO H3MCHAJIOCb, B YaCTHOCTH TPHAPOreHH3HpOBaOCb, TO, HECOMHEHH 
BbISbIBaIO CYUJCCTBeHHbIe H3MeHeHHA OKpyxXaloulel cpesb. IIpu stom BOSH) 
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[aunuctple MHHepabl no paspesy p. Imus usyyeubl B. C. Ilesemesoi. | 
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KaJlH YCOBHA AIA 3aMelIleHHA WOHOB KPCMHHA B TeTpaspHyecKHX ceTKaX 
MOHTMOPHJJIOHHTA Ha aJIOMHHHH. ITO MPHBOAMT K YBeHYeHHIO KONNUeCTBA 
HeHAaCbIMLeHHbIX HOHHbIX CBA3eH MH COcoOcTBYyeT NMepexOy HOHOB KaJuA, Ha- 
XOAAWMXCH B MEXKCJIOCBbIX MpPOCTpaHCTBaX, H3 MNOFIOULeHHOrTO KOMMeKCa 
B CTPYKTYPHO-UKCHPOBaHHOE COCTOAHHE; BO3MOKEH H JONOMHUTEAbUbI pu- 
HOC KaIHA. Co3qaHne u3sObiTOUHOrO OTPULaTeNbHOFO 3apAya 3a CueT 3amellle- 
HHH B TeTpad{pH4eCcKHX CeTKaX H KOMMeHCalMA eFO KaJIMeM ABUIACTCA OLHHM 
M3 YCJIOBHH, ONpeeAIOULMX MpeBpallleHHe MOHTMOPHJVJIOHUTA B ruyqpocaony (2). 
OnHOBpeMeHHO COmMxKalOTCH COM KpUCTanMYecKO pemerKn, KOTOPBIe, 
OyAyuH CBASaHbI KalMeM, TepsIOT CNOCOOHOCTS pasABUraTbcA NOL BIMAHHeEM 
BOJbI HaOyxaHHa. 

Takum 06pa30M, FHpOcJOAU3alNA MOHTMOPHJIOHUTa ABIAeTCH 3aKOHO- 
IMEPHBIM CJIeICTBHeEM MpeoOpas0BaHHA MepBHYHbIX OpraHHMyecKux cCoeluHe- 
HHH, HM WMCHHO STOT MpH3HaK MOXKHO paCCMaTPHBaTb Kak JMarHocTuyecKus 
AJA HeTeMaTepHHCKHX OTVJIOXKeHHH. 
| Cyleqyer ormetuTb, uTo mpeoOpa30BaHue MOHTMOPHJIJIOHHTa B PHApocsmo_y 
He l1peACTaBIAeT HCKJNOUHTEIbHOO ABJIGHHA — OHO OnMcaHO M. ®. Buxkyso- 
BOH (1), YYHTbIBaeTCA paspaOoTaHHOH aBTOpoM KJaccHukauuell rMHHCTHIX 
wuHepaos (°). Oco6oe 3HaueHHMe uMeloT uccnemoBaHHa E. A. ILla6aesou 
a JI. UW. Pop6yHosot ('”), koroppimH onMcaHa ruApocmo_u3saluA MOHTMOpHI- 
(IOHHTA B OTJIOXKCHHAX, CXOJHBIX C H3YYeCHHIMH Hamu. )Kopman (2°), Ha Ko- 
Toporo ccbimaetca [pum (7), 9kCNePHMeHTaJIbHO HCCIeLOBa BJIMAHHEe Ha MOHT- 
MOPHJIOHHT oO6paOoTKH opraHWyecKuMM coeqHHeHHAMM = (amHcbaTHYeCKHM 
AMHHOM) H HaOsi0JaJ1 pH STOM CYMLeECTBeHHOe H3MeHeHHe KOHUTYpallun TepMo- 
pamm. Ha noceqHHuX, B YaCTHOCTH, COKpalllaeTcCA HHTeHCHBHOCTb MepBoro 
(HH3KOTeMMepaTypHoro) 9HXOTepMuyecKoro adbekTa, 4TO, KaK BbIlWe OblWIO 
TOKa3aHO, TOXKe XapakTepHO JIA PHAPOCMIOAH3HPOBaHHOTO MOHTMOPHJIOHHTA. 
_ Tipeppautenve mo60f oprannueckoli MaTepHu B HanpaBleHun HedTeobpa- 
BOBaHHA TpeOyeT, MOMHMO BOCCTaHOBHTeIbHOH OOcCTaHOBKH, OOA3aTebHOTO 
Banaca 9HeprHuu, C MOrOuleHHeM KOTOpO MpoTekaloT Mpouecchl pa3siox*KeHuA 
). B kKauecTBe BepOATHBIX HCTOUHHKOB 9HEPrHH OObIYHO Ha3bIBalOT TeMMepa- 
rypy u MaBjeHne, JelicTBHe OakTepHi, paqHOaKTHBHOe H3/yyeHHe, a Takxe 
<aTaIMTHYecKHe peakuHH. Matepuasbl 10 HCCIeEQOBaHHIO TIMHHCTbIX MHHepa- 
MOB Me3030iCKHX oTmoxeHHH I] peqkaBka3bA MO3BOJIAIOT NONMOJIHHTb WH 9TH 
‘aIpencrapnenua. JloOble XHMMYeCKHEe NpeBpallleHHA COMPOBOKMalwwTcA U3MeHe- 
4MAMH 3HeprerHyecKoro OasaHca (*,'), YTO OTHOCHTCA H K TeM MpesBpaye- 
HHAM, KOTOPble HCMbITDIBaAeT MOHTMOPHJIOHHT MIpH THApocmoxusaunn. Kak 
/Ka3bIBaylOCb, 3TH [peBpallleHHA CBOATCH B OCHOBHOM K _ COJIM2KeHHIO 
S0CB M 3aKpelvieHHIO Me?KY HHMH HOHOB KaslHa. CormacHo yueHHIO 
6 3HepreTHyuecKoM OamaHce (’), TakKHe ABJEHHA COMPOBOXKAawWTCA BbIe-- 
N€HHeM 9HeEprHH. ITO BINOHE COrMacyeTCA C M3BECTHBIMA JaHHbIMH © 
(pe3BbIVaHHOH AKTHBHOCTH MOHTMOPHJIJIOHHTa WH O CPaBHHTeIbHOH MaCCHB- 
{OCTH TupocmoAbI — HavOoee HHEPTHOFO HW CTOHKOTO 3 TIMHUCTBIX MHHE- 
anos (1),— Hu C MomoxKeHHeEM TEPMOXHMHH O MOBHILeCHHOM CTOHKOCTH CoesH- 
IeHHH, OOpa30BaHHe KOTOPbIX COMpOBOXKLaeTcA HaHOO/1bUIMM BbIJeJICH HEM 
enioTh! (12). B caMom Jlesle, YMeCHbIWeHHe paccTOAHHH MeKy CNOAMHM KPHCTad- 
(HYeECKOM pelleTKH MPHBOLHT HX K Oomee HU3KOMY SHEpreTHUeCKOMY COCTOR- 
ES eens IIpH STOM JOJXKeH BbI,eIAThCA W3ObITOK 9SHEprHH. 
i. Ke OTHOCHTCH MH K 3aKDPeIWIeHHIO JONOMHHTebHEIX HOHOB. Takum oOpa3om, 


PS THIPOCIOLM3alHH MOHTMOPHJIJIOHNTA MPpOHCXOZUT BbIAeNeHHEe TeILIOBOL 
*HeprHH, HU OHA MOXET ObITh 3aMMCTBOBAHA B XOMe APyrHX MPOLEccoB, MpoTe- 
Bx B JaHHo cpeye. Ilorpe6utenem BbicBoOoxwKalolleroca Tema CTa- 
KOBUTCH OpraHHyeckul MaTepHall, paslo%KeHHe KOTOPOrO COMPOBOMMACTCA 
‘KKYMyJIAllMeH SHEprHH. | . 
| Virak, MOHTMOPHJJIOHHT MpH FuApocsOANsalHu BbIAeNAeCT SHEPTHIO, MO- 
\momaemy!o pa3saraiolluMcs opraHuyecKHM BellecTBOM. BpldeieHue SHep- 
MH cmocoOcTByeT pa3/IOX%KeHHIO, KOTOPOe, B CBOIO ONepeb, CTHMYAUPYeT 
|uqpocoqusaunto. Orciofa cilelyeT CYMLeCTBCHHBIK BHIBO, ITO ca ae 
1 


B3aHMHO CBA3aHbI MH MHTeHCUULUpYyIoT Apyr Apyra. EcrecTBeHHO, YTO B IIPHpo- 
ke MOry? HaOm0aTbCd CaMble pa3IHUHble CTaMu Mpolecca FHAPOCJOAM3alMH. | 
B oHUX CLY4aAX MOHTMOPHJIJIOHMT HalleiO HIM MOUTH HalleJIO H3MeHEH, KaK 3TO 
uMeeT MeCTO B HW>KHeaaIeHCKHX OTMOKeHHAX BapakaeBcKOH NMoulaqM W He- 
okome paspesa p. [lmum, B Apyrux rHApocOLNsaluA MOxeT ObITh BLIPAKeHa 
He CTOJIb HHTCHCHBHO. OueBHAHO, 9TO MOXKET CJLYKUTb KOCBCHHbIM YKa3aHHeM | 
Ha MHTCHCHBHOCTh MpeoOpasoBpaHuA OpraHuyeckHX coequHeHui. Vnbimn cu0- 
BaMH, CTelleHb MpeoOpas0BaHHA MOHTMOPHJJIOHHTa OJIxKHA OBITb Mps- 
MO MIpONOplMOHambHa cTeneHu MpeoOpas0BaHHA MepBHYHbIX OpraHHdeCKHX 
coe HHeHHH. 

Orcioqa clekyer, YTO MOMHMO 3Ha4eHHA JWI WHarHOCTHKM HetpremaTepHH- 
CKUX OTJOXKeCHHH, H3MCHCHHA PIMHHCTHIX MHHepaJIOB MpecTaBJIAIOT WHTepec 
MW B Kau¥ecTBe BO3MOXKHOFO HCTOUHHKA SHEPruH Mmpolecca HesrecOpasoBaHuA. 
Pasymeertcs, GObluIO Obl HeBepHbIM CUHTATb 9TOT HMCTOUHHK €JMHCTBeHHBIM. 
He uck10ueHO, YTO B OTACIbHbIX CYYaAX JHEPPHA PHAPOCMIOAN3alMH MO*KeT 
ABUTbCA OHO H3 OCHOBHBIX JIA MpeoOpa3s0BaHHA OpraHHyecKkHx CoeAMHeHHH, 
B: JIpyrux OHa OyeT BTOpocTeneHHOM MIM BOBCe He HMerlollleH 3HayeHHA. Be-- 
POATHO, POb SHEPrHH MpecOpas0BaHHA MOHTMOPHJIJIOHHMTa HeOMHaKOBa B} 
pasHbIX HecbreMaTepHHCKHX TOMMAX H WOUKHA HaXOJUTbCA B TPAMOM 3aBH-) 
CHMOCTH OT COjlep2xKaHHA B MOpOaX TIMHHCTHIX MHHepasoB; TOra 3HayeHHe? 
JPYTHX MCTOUHHKOB 2HEpruu (padWMOaKTHBHOCTH, YKH3HELeATEbHOCTH OakTe-> 
put) OydeT BO3pacTaTb 10 Mepe YMeHbINeCHHA KOJIM¥eCTBa TIHMHMCTOFO MaTe-- 
pHama. BO3MOxXHO, ¢ 3TOM TOUKM 3peHHA CleLyerT MOAXOAMTb K OObACHEHHIO) 
9HeEpru MpeoOpasoBaHuA OpraHuvy4ecKoro BellecTBa B KapOOHAaTHbIX He(prema-- 
TePHHCKHX TOJIMLaX. | 
., OnmucaHHble BbIIe Mpolleccbl FHApOCsOLM3alHH MOHTMOPHJIJIOHHTa BeCbM 
JIAT@bHbI, AX Heb3A OFPaHHYHBaTb TOJIbKO MOMeCHTOM OCaKJeHHA WH ak 
TOIbKO CeMMeHTallvel,— B OCHOBHOM OHH IIpHypoOueHbl K AMareHeTHyeCcKO 
cTaquu mpeoOpasoBaHua ocalka (1*) 4, BO3MOXKHO, K Ooee NO3LHHM cTaqHal 
cyllecTBoBaHHaA noposb. [lockombky WH3MeHeHHA OpraHHyecKHX CoeHHeHHE 
COMpPAXKeHbI C THApocoqusalHel, cmeqyeT OKUNAaTb, 4TO Mpeocdpas0BaHu 
OpraHw4ecKkol CocTaBsAIOWeH MpOTeKaloT laBHbIM OOpa3o0M B He*TemMaTepHH 
CKHX OTJIOXKeCHHAX, a HE B KOJWIECKTOPaX, Kak MpeAnouaraqH HeKoTOpble yye 
HbIe, Hampumep Warr (18). | 

_» PesyJIbTaTbl H3YYeCHHA TIMHHCTbIX MHHepaJOB He*pTeMaTepHHCKHX OTIORKe+ 
HHH, MpOBeLeHHOrO Jake no HeOOMbUIOH MIOUWlaH, CBUeTebCTBYIOT O Help 
OOXOAMMOCTH MOMOOHbIX paOoT, TaK KaK OHM MO3BOAIOT MO-HOBOMY, C y4eTO! 
COBPCMeCHHBIX MpelcTaBMeHHH OO oOcOOeHHOCTAX TJIMHHCTbIX MHHepasoB, M04 
ROUTH K poOseme Hedrera3000pa30BaHHA B WeIOM H K OWeHKe poOuM PaivHHy 
CTHIX’ MHHepayioB B 93TOM Mpollecce — B 4YacTHOCTH. | 
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MHHEPAJIOPH A 


A. ®. KOP)KHHCKHH u E. K. BACHJIBEB 


HAXOJAKA TIAPAJIFOMHHUTA B FOPCKHX OCA KAX 
tOro-3ANAMHOM OKPAHHbI BHJIKONCKOM BIAJMHbI 


(IT pedcmaéeaexo axademuxom JI. H. Illep6axoeoim 13 VI 1958) 


B 3 kM K ceBepo-BocToKy oT KHMOepmuToBO TpyOKu «Mup» B OopTy Koa 
Yopenpii, neBoro mputoka p. Upenax, oOnaxaerca HHxKHeTeHacoBad MecuaHo- 


|) TIHMHHCTaA TOJIMa, B COCTaBe KOTOpOH OTMeYaeTCA CIOH CBeTJIO-2*KeJITOH PIMHbI 


MOLLHOCTHIO OT | fo 5 M. B rauune BcTpeyaloTcsa aJleBPHTOBbIii MaTepHnas, MpH- 
MeCH aHIHJpHTa UM *KeBakH (pa3mepomM 2—3 cM B NoMepeyHuKe) Memono,o6- 
HOrO BellleCTBa, KOTOPOe, KaK MOTBePKaeTCA MCCeCOBAHHAMH, OTHOCHT- 
cA K peJKOMY MHHepasry — NapaJIOMHHHTy”™. 

Muuepan B xemBakax MpelcTaBeH MIOTHOH HexKHPHOL Ha OMLyNb Geno; 
MaccoH, KOTOpasd NaukaeT pyKH, MpHHMaeT K ABZbIKY, H3aeT 3aMax TIMHbI H 
oOmaqaeT CBOeOOpa3HbIMH TilaCTHYeCKHMHM CBOLCTBaMH, BbIparKalolll[MMucs 
B TOM, 4TO BelllecTBO, Oyy4YH BOSAYIWHO CYXHM, MPH UCTHpaHHU NpHMNaer 
K cTynke. Tak?Ke xapakTepHo, 4TO pM BOsselicrBHM pa36aBmeHHOH (10%) 
CONAHOH KHCJIOTbI Ha MOPOWOK MHHepasa CHayasa OTMeUaeTCHA CJIaO0e BCKHMa- 
Hue, KOTOPoe Yepe3 MHHYTY CTaHOBHTCH OYpHbIM H COMpoOBOxaeTeAa BbIee- 
HHeM 3HayHTeIbHOrO KOMYeCTBa Tena. BekunaHue H BbIfeeHHe Tela BbI- 
3BaHO peaklHeH 3aMelleHHA THAPOKCHIbHOH Ypyilbl MHHepadia XJIOPOM. 

MccneqoBpaHuaAMH MO MMKPOCKONOM ycTaHOBJIeHO, 4TO MapaJIOMHHAT 
MmpeAcTaBseH OeclBeTHbIMH BOJIOKHMCTHIMM arperaTaMH.H OTACJIbHbIMH YVWIH- 
HeEHHO-IIPH3MaTHYeCKHMH KPHCTawIaMH JWIHHOH 20 0,05 mM. 

IIpu3matTuyeckne 3epHa OGsaaloT OTPHWaTeIbHbIM YJJIMHeHHeM, TIpAMBIM 


NOracaHHeM, HH3KHM JBYIIPeJIOMJICHHeEM H BeJIHYHHOH CBeTONPeJIOMJICHHA, paB- 


HoH no Nz = 1,471-++0,002 u N, = 1,463--0,002. Bea copokymHocTb OnTH- 

4eCKHX CBOHCTB UcceqyeMoro MHHepasia COBMaaeT C ONTHYCCKHMH CBOHCTBa- 

MM MapaJiOMMHUTa, ONMCaHHOrO B CMpaBouHOH sHuTepatype (7, ”). 
CormacHo pesyibTaTaM XMMHYeCKOrO aHaJIv3a, MpHBeeHHbIM B Taos. |, 


Ta6auua 1 
XHMUYeCKHH cocTaB MapaJIOMUHHTa ! 


SiO. TiO, | Al,O; | Fe2O; FeO MnO | CaO | MgO P.O; SO; H,O | Cymma 


Bec.%| 0,78 | Ca. | 36,37] 0,26 | Her | Her | 0,23 | 0,18 | 0,04 | 14,56) 48,03)100,, 59 


ae 20 hh) Glenighy ORS PETE AEC, 4 STTBD OE PaprOny aan 


(opMyia MHHepasia HMeeT CleAYIOWIMH BUD: 2A1203+SO3- 14,7 1,0, yTO 6/1H3- 
xo K 2AI1,03-SO3-15H,O wan Ala(OH),,-SOs-10H2O kotoppih oTBeuaer 
mapaJOMHHHTY. : ; 
Kpome Toro, ObIJIH BBINOJIHeHbI TepMHYeCKHH H peHTreHorpaduyecknh ana- 
JIM3bI MHHepasia, OOcy2xKeHHe KOTOPbIX LaeTCA HUKe. 


* Matepuan qa uccneqopannii Opi mo6esHo mpegocrasaen I. @®. DalinwiTetHoM. 
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TepmuueckuM aHamu3om (puc. 1) Ha quddepenitMabHOH KpMBOH ycTaHaBJH- 
BaeTCA [Ba 2HJOTepMHYeCKHX dPekTa: MepBbIM B HHTepBale TemMepaTyp 50— 
200°, orBeyatouui yasleHHiO 3HaUHTeJIbHOM YaCTH BOJbI, H BTOPOH — B HH- 
Teppaie 840—885°, BbISBaHHbIli yaJIeHHeM Cepbl, TO NOATBeEpxAaeTCA Paclipo- 


CTpaHeHHeM B BO3Ayxe cepHucTOrO aHrHjpHya. 
CormacHo pe3yJbTaTaM WCCeOBaHHA MOTepb Beca MpH MpOKaJIHBaHHH 


(puc. 2), mepBomy 92HoTepMHyecKOMy 92pekTy cooTBeTCTByeT YyasleHHe 


% 
oO 


vO 


AL 


lh 


GO 40 0 COC | 


Puc. 1. Tepmorpamma mapasuio- Puc. 2. TlotepH seca upn” 
MHHUTAa poOKaHBaHHH MapasOMHHHTa 


OKONO JBYX TpeTeli BOLI, cOMep2xKalleHca B NapaJIOMHHHTe, YTO NOATBepxKaer 
MpaBHIbHOCTb BTOporo BapHaHTa (bopMywbl. OcTapulaaca Boga BENE Fetes 
NOCTeNeHHO, N0-BAAHMOMY, JO TeMNepaTypbl yaIeHHA Cepbl H3 MapasIOMHHHTA, 
He BbISbIBAd HOBbIX , SHJOTEPMHYeECKHX 93peKTOB. 


Ta6Omuua 2 


Peutreomerpuueckne KOHCTAHTbI MNapaJIFOMHHHTa 


I d Ay) ey ea wall: d, A I d, A I dA 

7 | 8,68 |.0°573) 3,62 ¢ S| 255401] vm) 44845)) 8e0)4 525 3p 4,227 =| 
eh THOS bya Dpverhod OSre bie a~n HIDES ODI: Ce ery el desea Nee cal e4 Oe 4 1,186 
41 6,32) 415,24" 8. | 9,008 3) 14,6801) 3 [1455 1p 4,152 
45.00 tiee2 198, 02-1 15 ey) 210)!" 22a 645), 41> 4 379 4p 4,053 
10 14,50] 6 |2,7] 4 | 49781 4 |4,557/ 41 [1,348 2p 4,015 
543,74) 2 | 2,61 |etsentetcoo0)|| 5 |4,278 


Ycnosua cbemKui FeK-u3sayuenue, V=25 xB, J=16 ma, BpemMa skcno3uuMH 4,5 4ac. 


PesybTaTbl peHTreHorpadupoBaHHA HCXOAHOTO MMHepana (Ta6n. 2) 
H MpOAyKTOB efO MpOKaJIMBaHHA, COOTBETCTBYIOWWHX HEKOTOPbIM XapakTep- 
HbIM TOUKaM Ha TepMOrpaMMe, MpHBeseHbI Ha puc. 3. Beudy orcyTcTBHua B 
JMTepaType PeHTTeHOMeTPHYeCKHX KOHCTAHT JIA MapasIOMHHUTa He MpesctaB- | 
AAACTCA BOSMO2KHbIM COMOCTABHTb NOJYYeHHbIC HAMM JIA MMHepasia JaHHble. | 
CpaBHeHwe xKe ero PeHTTeHOMeTPHYCCKHX KOHCTAHT C KOHCTaHTaMH JpyrHx 
aJHOMOCYJIbaTOB YKa3bIBaeT Ha eFO OTMMUHE OT HHX. | 

Visyyenuem MpOyKTOB MpoKaJIMBaHHA TMapaJIOMHHATa B HMMepCHOHHBIX | 
*KUAKOCTAX MO MHKPOCKONOM BbIABJICHO, 4YTO HarpeBaHHe oO 100° BHIsbIBaeT) 
pe3koe yBeMueHHe cBeTonpenomienuaA 10 Ng c 1,471 yo 1,523 uw mo Noy c! 
1,463 no 1,520 u ymenbuenue zBynpenomameHua c 0,007 go 0,003 (puc. 3).\) 
OrpulaTeibHbid 3HakK Y/WIMHeHHA COXpaHserca. | 
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| B mpokaeHHom Jo 300° napamomunute noKa3atenu IIPGJIOMJICHHA MeHSA- 
HOTCH .OUCHb HE3HAYHTeNbHO; ero arperaTbl H 3epHa aMOp(H3yYOTCA, B CBA3H 
| cjyem [BynpesomieHHe, mpuOmMxKaerca K Hyd. [lonyueHHble peHTreHorpammpl 


1200° 
1000° 
100° 


i a ee ee Bee ee ee 
G87 6G 5 G 


Gh 8S ey o 45 7 
ai 


I Puc. 3. MexkmvockocTHble paCCTOAHHA HW MHTCHCHBHOCTH JIMHHM Ha 
NOPOWKOrpaMMaX MapaJIOMHHHTa WH ero MpOLyKTOB NpokKaHBaHHsA 


| MOATBEPKAaloT CKa3aHHOe 3HAUHTEJIbHBIM COKPallleHHeM 4HCMa MAH, ocaaé- 
|Ae@HHeEM HX HHTeCHCHBHOCTH H pe3KOCTH. 

IIpoqykTbI npoKasHBaHHA NapamOMHHHTAa Jo 750° npezcTaBAeHb! H30TPON- 
| HbIM BelecTBoM c N = 1,567. PeutrenorpaMMa 3THX MpOyKTOB HMeNa He- 
| CKOJIbKO €Ba 3aMETHBIX Pa3MBITLIX KOeLl, YTO 

yKa3bIBaeT Ha NOHY!O aMopdu3allHio MaTepH- 


aya. 4610 jab 
Tlocne yaneHusa cepbl BellecTBO ocTaeTca vy 
M3O0TPONHBIM, HO mpHoOpetaeT Gowee BbICOKOe 4570 Fi 
- cpetonpenomienue (N = 1,630). Tpu ganp- rd 
| Hefitiem Harpese yo 1200° crpyxtypa u cBe- 1550 a 
I o] 


| TOMpesOMMeHHe BelleCTBa He MECHAIOTCH. 
PeHTreHOCTPyKTYPHbIM aHaJIH30M YCTAHOB- 
| JIGHO, YTO MPORYKTHI MpOKaIHBaHHA MPH TeM- 
' nepatype 1000 u 1200° npegzctaBastor co6oli 
| O(HOa3sHbIH MaTepHasl, ABJAIOWWMHCA KOPYH- 4450 
! qiom (°). Cneqyer 3aMeTHTb, 4YTO peHTreHorpam- 
/ Ma MMHepana, mpoKamneHHoro mpu_ 1000°, 
XOTA H HHTCHCHBHBIe, HO CHJIbHO pa3MbITHIe te See a 
, Yka3bipaioulue Ha OUeHb BbICOKYIO aE Naain 

| J\McrepcHocTb MaTepHala. 

TlapasiioMHHHT, COriacHO VIMTepaTyPHbIM aHHbIM, OOpasyerca B runmepreH- 
 ubix ycnopunx. A. H. Bunuenn (') oTmeyaer, ¥TO OH BCTpeyaeTcA B MacTax 
) TAHH. 

O. Xatrou (*) o6Hapy2xHs MapasIOMHHHT Ha CTeHKaX POPOACKHX KaMeH- 
| HbIX 3]aHHi B BHe palMaIbHO-Y4HCTHIX arperaTOB B NOIOCTAX OeTOHA CO- 
poKaleTHeH JaBHOCTH HM B BHJe BBILIBeTOB Ha H3MCHEHHOM MOBepXHOCTH M1aB- 


sieHHOrO Ty(pa. 
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OOpas0BaHHe >KeBaKOB MapaJOMHHATa B TvIMHe JleHacoBol mecuaHo 
‘TIMHHCTOH TOM H3 OKpecTHocTe TpyOxH «Mup» oO6bxACHHeTCA, OYeBHAHO, 
IIPHCYTCTBHEM OpraHHyecKOH Cepbl B BbICOKOTIMHO3CMHCTOM MaTepHaue. 
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Hoknrago Akayemun nayr CCCP 
1958. Tom 123, N: 2 


IMETPOTPA®H f1 


A. YW. KOTEJIBHHKOB 


O MOP®OJIOTHYECKOM XAPAKTEPHCTHKE KAOJIMHHTA 
OCAWOUHbIX NOPOL 


(I]pedcmaeaeno axademuxom H. M. Cmpaxosoim 4 VI 1958) 


KaoOJIMHHTOBbI€ OCaOUHbIe OOpas0BaHHA, KaK U3BeECTHO, CBOLCTBEHHDI 
KOHTHHEHTaJIbHbIM (1°) WJIH CHJIbHO OMPeCHEHHBIM MpHOpexKHOMOpCKEM OT- 
aoxkeHHsio (*,°). Berpeyatorca OHH WH B BUC PIHH, NOUTH Halle COKeHHBIX 
KaOJIMHHTOM (KaOJIMHHTOBbI€ PIHHbI), HIM B BHe WeMeHTa mecyaHo-aleBpH- 
TOBbIX MOpod. | 

UcceqyAt € MOMOULbIO 3JIeEKTPOHHOFO MHKPOCKOMa KaOJMHUTOBbIe MOpopl 
| pa3Horo BO3pacTa H3 MHOrHX MecTOpoxeHHhH CCCP, mbl CMOriM ycTaHOBHTh, 
C OJHOH CTOPOHbI, 3aBHCHMOCTb MOP@OIOrHH YaCTHI, KaOJMHUTAa OT JMTONOFH- 
yeCKHX. OCOOeHHOCTeH NOpOA, a Cc Apyrok — mpHypoyeHHocTb KaosHHHTOB 
pa3IM4uHOH, WucnepcHocTH kK NoposaM oOMmpeeuieHHbIX TeoOrMyecKHX 93MMOX. 

Yactuubl KaOJIMHHTa B OCaQOUHbIX MOpofax BCTpeyaiorca, Kak MOKa3aJl 
Ha IIpHMepe H3yYeHHA HH2KHEKAMCHHOYTOJIbHbIX OTIOKeHHH TloqMockoBHoro 
Oacceiha V. JI. Sxyc (°), uM B Bue xOpolio O6pa30BaHHbIX MceByoreKca- 
TOHAJIbHbIX KpHCTaIo0B (puc. | a—e), HIM B Bue paspyilleHHbIX B TOM MI 
| HHOH Mepe OOJIOMKOB kKpHcTamoB (puc. | Od, e). 

XOpoOulo OFpaHeHHble KPHCTAaWIbl KAOJIMHHTAa, COrmacHO HalllHM HaGuroje- 
HHAM, BCTPe¥alOTCA B OCHOBHOM B MeCuaHO-aJIeBPHTOBbIX NMOpoOwax, B TO BpeMsA 
KaK IlJIOXO OrpaHeHHble KPHCTaJIbl CBA3AHbI C TIMHHCTbIMH OOpas0BaHHsAMH. 

BropoH BaxkHOH OCOOeCHHOCTbIO KaOJIHHHTOBbIX NOPOR ABNIAeTCA pa3sHU- 
HbIM pa3Mep YaCTHIL KaOJIMHUTa B Pa3HOBO3PaCTHbIX KaOJIMHUTOBbIX OOpa3o- 
BaHHAX, YTO OCOGEHHO Pe3KO MPOABJAeCTCA B MeCYaHO-aJIeCBPHTOBbIX OCaKax. 
B 3TOM culy4ae B OTJIOXKeHHAX Pa3JIHUHOTO BOSPacTa HaOsMIOMalOTCH ABE Pe3sKO 
pasu4aloulvecd- MO pa3MepaM 4YaCTHIL KaOJIHHHTa Pa3HOBHAHOCTH KaOJIHHH- 
TOBbIX NOpOA: KpyYMHOKpHcTasmMyecKaNn (puc. | a, 6) H MemKOKpucTamIHyeC- 
kaa (puc. | @, e). 

Kpynuble KpucTaJJIbl KaOIHHHTa HaOJOLaloTcA B MOposax Hu xKHEdpaH- 
_ cKoro noxbapyca AeBoucKon (puc. | a) u TperHyHok (pue. | 6) cuctem. B HuxKHe- 
(paHCKUX OTJORKeHHAX KPYMHbIe XOPOWO OFPaHeHHble KPHCTAMIVJIbI , KAOMMHUTA 
WIMpOKO pa3BHTbI B MeCYaHO-aJIeBPHTOBbIX MOposax Ha Pycckol muiatdopme: 
| Toppxuit (puc. | a), Sapatick, 3y6osa Ilonana, a Takx%Ke B HEKOTOPBIX IyHKTax 
| Ha Tepputopuu Broporo Baxy (°). Xy2ke orpaHeHHble pasHOCcTH, CBA3aHHbIe 
-c Oomee PHHHCTHIMH OOpas0BaHHAMH, B Mpesetwax yKa3aHHbIX OTOXKeHHH 
Tak »Ke BCTpeyeHbI Kak Ha PyccKol nuardopme (Jlyra, XBopocraub, Cmopo- 
| JMHO HT. J.), TAK WH B pAe MyHKTOB Broporo Baky (°). B rpermuHbix oTmoxKe- 
HHAX XOPOLWIO OFpaHeHHble KPYMHbI€ KPHCTAaJWJIbl KaOJMHUTA BCTPeyeHbI B 
| mecuaHO-avleBpHTOBbIX NMoposzax Jlambuero Boctoxa: BupoOugxKau (puc. | 6), 
| Caxasnu vB Apyrux Mectax. Kpynnoo6s0mouHaxd pa3HOBHAHOCTh KaO/MHUTA 
|B TJIMHHCTHIX MOposax TpeTHuHOTO BO3pacTa WHpOKO pasBuTa Ha Ypaue 
wu Ha Y«paune (Anexcangposka, Ionorn (puc. le)*) HB page Apyrux NYHKTOB. 
Menkue KpucTadJIbl KaOJIMHHTa HaOwOAaloTCH B NWec4aHOo-aJleBPpHTOBbIXx 
| mopoyax HM2KHeKaMeHHOYyrosbHoro (puc. | @) H BepxHemeoBoro (puc. | 2) 


* B gue mpumecn B oOpasie MpHCyTCTBYIOT yAVIMHEHHbIe KPHCTabI Fayasuta. 
aa 
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Bospactos. B HWxKHeEKaMeHHOYPOVIbHbIX OTJIOKECHHAX MEIKHE XOPOWO orpa- 
HeHHble€ KPHCTaJJIbl KaOJIHHHTa B MeCYaHO-asIeBPUTOBbIX MOpOaxX BCTPeyeHbl 
B OOJIbUIOM KOHYeCTBe pafioHoB Pycckoi muatpopmpl: PaxcK (puc. | 6), 
TloqmMockosublli GacceiiH, Caparosckoe IJoBomxbe u T. A. He mMeHee wWIMpoKo 
B Oolee TIMHHCTbIX Ppa3HOCTAX YkKa3aHHOrO BO3pacTa B Ipefemax Pycckou 
naatTpopmel H Broporo Baky pa3BuTbl OOOMOUHbIe KaOJIMHHTOBbIe OOpa3s0Ba- 
Hua: Comuramuy, [loqmMocKoBHbli Gacceiu (puc. | 0), CapatoscKoe IloBomxbe, 
Tarapua u T. 4. BepxHemesoBble KaOJIMHUTOBbIe OOPas0BaHHA UMeIOT 3HauH- 
TebHoe pacmpocrpaHenue B KasaxcTaHe, [Te KkaONHHHT BCTpeyaerca 
KaK B BUJ€ XOPOMO OPpaHeHHbIX KPHCTAJJIOB B MeCuaHO-asIeBPHTOBbIX Mopokax 
(puc. | 2), Tak HM B BHe OOJOMOUHDIX YaCTHIL B PIMHHCTHIX Moposax. 

PasiM4uve M@XKY KPYUHO- H MeJIKOKPHCTaIMYeCKHMH KaOJIMHHTOBbIMH 
MNOpOaMu 3aKJIOUaeTCA HE TOJIbKO B Pu3Mepax, HO H B MIOTHOCTH KPHCTAaJIOB 
KaOIMHuTa. UacrHlbl KaOJIMHUTa B KP yMHOKPHCTaIHYeCKHX KaOJIMHHTOBbIX 
MOpoax ABAIOTCA CPaBHHTeIbHO TOHKHMH (MOJYMpO3payHbIMH JIA 3eKTPO- 
HOB), Tora KaK B M@/IKOKPHCTasIMYeCKUX — 6oulee MIOTHBIMH (B OCHOBHOM 
HeMpO3payHbIMH JIA QIeCKTPOHOB). BaxkHO OTMETHTb, YTO B NeCuaHo-aJleBpH- 
TOBbIX MOpoax YaCTHUbI KAOMHHUTA B Mpesetax Kax oro Mopdosoruyeckoro 
THMa HMe€IOT BCECbMa He3HAUHTeIbHbIe KOeOaHHA B pasMepax (puc. | a—e). 
B rauuax Ke, HaOOopoT, pa3Mepbl YaCTHU, He3ABHCHMO OT BCeX MpOuHX ak- 
TOPOB, 3Ha4HTeIbHO pa3znyaioTca (puc. | O, e). B CBA3H C 9THM B IvIMHax pe3- 
Kad pasHulla MexKAy pasMepaMU “ACTH, KaOJHHUTa B OOPa30BaHHAX Pa3JIH4- 
HOrO BO3pacTa BbIpaxKeHa HECKOJbKO cla6ee. CielyeT OTMCTHTb, 4YTO B KaOVIH- | 
HUMTOBbIX TJIMHaX KPYMHbIe YaCTHUbl MpakTHYeCKH He HMECIOT ake OCTATKOB | 
KpucTaorpadpuyecKHX oOvepTaHHH, B TO BPeCMA KaK MeIKHe 4YaCTHIbl 
COXPaHAIOT THMMUHBIM JIA KaOIHHHTA NceBOreKCaroHaJIbHbId YraOuTyc 
(puc. | 0, e). MatepecHo TakxKe MOAYeEPKHYTb, YTO OOJOMOUHbIE HH KHEKAaMeH- 
HOYrOuIbHbIe (puc. | 0) H BepXHeMeIOBbIe Pa3HOCTH HMeIOT MeHbIIY!0 MJOT- 
HOCTb ¥aCTHI, 4eEM HX XOPOIO OrpaHeHHble aHasiorn (puc. | @, 2). 

VU. VU. Tuns6ypr (*) u B. II. Terpos (8), paccmatpuBaa Bo3pacT OCHOBHBIX 
3MOX KaOJIMHUTOOOpa30BaHHA Ha TeppHTOopHH CCCP, yKa3blBaloT, YTO MOLILHbIe 
KaOJIMHOBbI€ KOPbI BbIBETPHBAHHA KPHCTaJJIMYeCKHX NOPO Pa3sBHBalOTCA B 
JON€BOHCKOe WH 4YaCTHYHO B JeCBOHCKOe BPeMA UH OCOOeCHHO CHJIbHO B HH2KHEM 
Me3030e (HHKHeIOpCKad TOJUa BbIBeTPHBaHHA). 

JlaA BbISCHeHHA CBA3H Me2KY KaOMHHUTOBBIMH OOpa3OBaHHAMH KOP BBI- | 
BeTPHBaHHA HW OCaJOUHbIX NOPOX HaMH ObIWIM HCCeOBaHbl J/IIOBHAaJIbHbIe Kao- 
JIMHHTOBbIe OOPa3s0BaHHA Ha KPHCTaIHYeCcKHX Nopogzax Ypana (EnenuucKoe! 
MecTopoxKyeHHe), YKpanunl (IIpocaucKoe, Typ6opcKoe 4 IT yxosBellkoe MecTo- | 
poxkeHHA), a TakxKe Ha OCaNOUHbIX NMopowax BepXHero eBOHa H HMKHErO) 
KapOowa Ka3axctaHa (pation AkmomwHHck — AmaHrembgpl). Usyyenue noKa-| 
3a10, 4YTO KaOJIMHHT B KOPaX BbIBETPHBaHHA XapaKTepH3yeTCa Mpeumylect- 
BCHHO KPYMHbIMH Pa3MepaMH YaCTHU, HMeIONLMMH CPaBHHTebHO HeOOJIbILYIC 
TOJIMMHY, T. €. MopsomorHyecKH O.1H30K K OCANOUHbIM KaOJIMHATOBbIM 06pa3o-: 
BaHHAM BepXHeJeBOHCKOrO H TpeTHYHOTO BpeMeHH. TaKHM OO6pa30M, aHavlo- 
ruuHad Mopdosormueckad XapaKTepHCTHKa 9JIOBHaJIbHBIX H OCaNOUHBIX Ka- 
OJIMHHTOB MO3BOJIH€T CUHTATb, YTO HCTOUHHKOM JIA CPOPMHPOBAHHA KaOJIHHH-+ 
TOBBIX OCANOUHBIX TIMH BePXHeJeCBOHCKOFO H TPeTHYHOFO BPeMeHH ABJIAIOTCA] 
KaOJIMHHTOBbIe OOpa30BaHHA COOTBETCTBYIOINUX MO BO3PacTy KOP BbIBeETPH-| 
BaHHA. IlocneqHue paspyllaucb NOX BJIMAHHeM 3PO3HH, HU B pe3ysbrTatTe Ne-- 
peHoca OO/OMOUHbI MaTepHall aKKYMYJIMPOBaJICH Ha CPpaBHHTebHO He-: 
OOJIbIIOM PacCTOAHHM OT MCTOUHHKa CHOCa B BOMOeMAaX KOHTHHEHTAaJIbHOTO) 
Tuna. B 3THX YCNOBHAX MPOHCXOAHJO, NO-BHAHMOMY, B OCHOBHOM MexaHuHuec-- 
Koe pa3{poO/leHHe YaCTHIL KaO/IMHUTA, IpH4eM HaHOOUbIUIeMy MOp(osormueckomy | 
H3MeHeHHIO, Kak 3aMey¥eHO, MOABepramHcb HavOomee KPYMHbIe UaCTHIL, 
KOTOPbIe, eCTECTBEHHO, B Mpollecce nepeHoca pa3pyllianucb Tropa3syo serue, 
yeM MeJIKHe. 

Ec vid BepXHeeBOHCKHX H TPCTHYHbIX KaOJIMHHTOBBIX OCANOUHBIX PMH!) 
yCTaHaBJIMBaeTCcA MpsaAmMad TeHeTHYeCKAA CBA3b C COOTBETCTBYIOULUMH KopaMu 
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Puc. 1. QnekTpOHHOMHKpOCcKONHMYeCKHe CHAMKHM KaOJIHHHTOB pa3sJIMUHOrO BO3pacTa 
HM H3 pa3HbIX JHTOMOrHYeCKUX THNHOB Nopog. 10 000. a— Voppkuit; HuxkHeulur- 
POBCKHH TOpH3OHT PpaHCKOrO Apyca, PIMHMCTHIN ameBpomHT; O — BupoOusrKay; 
TPeTHUHAA CHCTeMA, IVIMHHCTHIM aleBpOsHT; 6 — ParkcK, CTaJIMHOrOpCKHH POPH30HT 
HM2KHerO KapOoua, TIMHUCTbIM ameBposHT; 2 — Kapcaknati (Ka3axctan), BepxHuit 
MeJI, TIMHHCTHIM anesput; 0 — Boctouxo-BepyuxcKul yuactok (I[loqMockoBHbIit 
6acceliH), TyJIbCKHM TOPH3OHT HH2%KHerO KapOoHa, MecuaHad ruinna; e — Ilonoru 
(YkpanHa), TpeTHuHad cHcTeMa, TuHHa 


JIAH, vr, 123, No 2, Korembunkos 


| BRIBCTPHBaHHA, TO JIA He MeHee WIMPOKO paclpocTpaHeHHbIX KaOJIMHHTOBBIX 
| TIMH HWKHerO kapOona PyccKoli maaTpopMbl, a TakxKe BepXHero Mela Ka3ax- 
| CTaHa BbIACHeHHe TeHesHCa ABJIAeTCA OOuee COXKHbIM BOMpocom. CorsmacHo 
| qanupm VM. Mi. Puus6ypra (*) u B. II. Merposa (8), nocmeqeBouckoli, Ho JoKa- 
MCHHOYIFOMbHOH KOPbI BbIBETPHBAHHA KPHCTaIIHYeCCKHX MOPOA ABHO He ycrTa- 
HOBJICHO, TIOSTOMY MOIIHbIe OOpas0BaHHA  KaOJIMHHTOBbIX TuIHH HM>2KHerO 
KapOOHa He MOFyT G6bITb CBA3aHbI C COOTBETCTBYIOIIeli 110 BO3PacTY KOpOH BBI- 
BeTPHBAHHA. 

XapakTepHOlt OCOGeHHOCTbIO HHXKHEKAMCHHOYTOJIDHBIX, a TaKKe H Bep XHe- 
MEJIOBbIX KaOJIHMHHTOBbIX TJIHH, KaK Mbl BbIACHHJIM, ABJIAeCTCA Gomee BbICOKaA 
| Aucnepcnoctb. BcBa3H Cc 9STHM CJle_yeT MpedNonoxKUTb, 4TO OOpas0BaHHe 
HY2KHCKAMCHHOYTOJIbHBIX TIMH IIpOHCXOAHIO B pe3sylbTaTe Oomee AWIHTeMb- 
Horo mepeHoca KaOJIMHUTOBLIX MpOLYKTOB OJeCBOHCKOM KOpbl BbIBeTPHBAHHA 
MU, BO3MOXHO, MepeOTMOKeHHA Ooee KPYMHOAMCMepCHbIX BepXHeeBOH- 
CKHX KaOJIMHHTOBbIX TvIHH. He MCKHOYeHa BO3MOXKHOCTb, KaK OTMeU¥aIOT 
B. H. Pasymosa (°), M. ®. Buxyaosa (!°), UW. WU. Puns6ypr (’), B. I. Merpos 
(°) a H. J. 3xyc (°), uro onpezenennyio pomb urpaau (B uacTHoCTH, B o6pa- 
SOBaHHH CYyXapHbIX HW MOJYCyxXapHbIxX KapOOHOBbIX TVIHH) Mpoleccbl XHMH- 
yeckoro BbIMaeHHA WH KPHCTAJIH3allHH aJIOMOKPeMHeBBIX Tele B O3EPHBbIX 
YyCJIOBHAX. 

Jina BepxXHeMeJIOBbIX TIMH Ka3axcTaHa HCTOUHHKOM KaOJIMHHTa MOTH 
ABMTbCA MPOLYKTbI KOPbI BLIBEeTPHBAHHA OCaOUHbIX MOPO maseo30a HW Me3o- 
30A, TakxKe MpollequiMe Kak CTaQHIO WIHTebHOrO MepeHoca, Tak H, BO3MOX- 
/HO, HeOJHOKpaTHOrO NepeoTOx*KeHHA. 

B mecuaHo-avleBpHTOBbIX Mopoax, CBA3AHHbIX KaK C KOHTHHCHTAJIbHbIMH, 
Tak H CHJIbHO OMpeCHe€HHbIMH MpHOpexKHOMOPCKHMH OTJIOX%KCHHAMH, TeHe3sHc 
KAOJIMHHTA, TIO HalleMy MHe€HHIO, 3HAYHTeIbHO COm*Hee. UeTko BbIpamkeHHan 
| mceBylorekcaroHaJibHad POpMa UAaCTHI KaOJIMHHTA B MeCuaHO-aJIeBPHTOBbIX NOPo- 
‘flaX 3aCTaBJIAe€T OTBOJUTb CYILeECTBEHHY!O POJIb Mpoleccy ayTHreHHOrO MHHepa- 
/m006pasoBaHHA. Mexanu3M 06pa30BaHHAl KaOJIMHHTa B 9TOM CuLy4ae, Kak HaM 
mpelcTaBAeTca, Id KPYNHO- WH MeKOKPHCTaJJIHYeCKHX pa3HOCTel KaOJIHHH- 
TOBbIX NOPON AOUMKeH ObITb Pa3JIMUHbIM. 

k Kpynuble KpHCTaJJIbl KAOJIMHUTAa B ICMeHTe MeCYaHO-aJICEBPHTOBbIX NOpor 
BePXHENEBOHCKOFO H TPeTHYHOFO BO3PacTOB, Kak H OJIH3KHe K HHM M10 pa3- 
MepaM H IMVJIOTHOCTH YaCTHIbl KaOJIMHHTa B CHHXPOHHUHbIX PIHHaX, CBA3AHbI, 
'10-BHMMoMy, TakxKe C MOCTYMIeHHeM MaTepHasla H3 KOP BbIBeETPHBaHHA. 
-Ojuako, NpHHHMad BO BHHMaHHe pa3JIHYHy!O HHTCHCHBHOCTh AMareHeTHyecKHXx 
“MpolleccoB B IIMHHCTHIX HW MeCuaHO-aleBPHTOBbIX MOposax, clelyeT CUHTATD, 
4TO XapaKTep H3MeHeHHA TeppHreHHOTO TVIHHHCTOrO MaTepHaJla B 3THX AByX 
cmyuaax He ofuHakos. IIpH PopMHpoBaHHH TIMHHCTHIX OCAKOB, KOTOpbIe 
'MbI CUHTAeM IIPCHMYLLeECTBeEHHO TeEPPHFeHHbIMH, OCHOBHOe H3MeHeHHe TVIMHH- 
‘CTbIX YaCTHIL MPOHCXOANT B Mpowecce nepeHoca. Ilocie oTMO*xKeHHA PIMHACTOTO 
| MaTepHasia, BCeNCTBHe MaJIOH MIPpOHHIaeMOCTH TaKHX OOpa30BaHHi, KOHTAKT Ya- 
€THIL CO Cpesoi 3aTPYAHAeTCA H JambHellee H3MeHEHHEe TIMHMCTOrO MaTepH- 
ama, MIpH OTCYTCTBHH ABJICHHH MeTaMOpu3Ma MOpox, MpakTHyeCKH Ipe- 
-Kpamaetca. B mecuaHo-aleBpHTOBbIX MOpOfax B CBA3H C BbICOKOH HX MpPOHH- 
“MaeMOcTbIO, OGYCMOBJHBAIOWeli JWIMTebHbI KOHTAKT OCadKa CO Cpeol, oc- 
-HOBHbIe€e H3MCHCHHA TVIMHHCTOrO MaTepHasla MpOHCXOAAT B CTayuu AHarenes3a. 
STW U3MeHeHHA CBOAATCH, KaK MOKa3bIBalOT HaOJIOJeCHHA, B OCHOBHOM K HOBO- 
06pa30BaHHIO MHHepaoB B pe3y/IbTaTe MPOHHKHOBeHHA B MOPbl MOpO KOVI- 
JIOMHbIX PaCTBOPOB TOPO HIM MHOFO cocTaBa, B 3aBHCHMOCTH OT XapakTepa 
cpempl. B cBa3H C 3THM Mbl CUHTAe€M, YTO KaOJIMHHTOBbIH WeMeHT NecuaHo- 
AJICBPHTOBbIX MOPOA BepXHeAeBOHCKOrO WH TpeTHYHOTO BOSpacTOB OOpasoBak . 
Kak B pe3ysbTaTe MOCTYMIeHHA OOMOMOUHOO MaTepHasla H3 KOP BbIBeTPH- 
BaHHA, BO3MOXHO C MOCeLyouleH pereHepallMeH YaCTHI, Tak HM 3a CUeT ayTH- 
reHHoro MuHepanoo6pa30BaHua. AHamorHyHy!o cxeMy OOpa30BaHHA Ka- 
OJIMHHTa B MeCuaHbIX MOposax *KuBeTcKOrO BOspacta SanaqHoH Bawikupun 


gaer u Il. H. IInrkoscxaa ("). 
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Uro Kacaerca OOpas0BaHuA KaOJIHHUTAa B MeCYaHO-aJIeBPHTOBbIX NMOposa* 
HM2KHeroO KapOoHa HM BepXHero Meda, TO, CYAA MO OTHOCHTeIbHO MeKUM pa3~ 
MepaM M 3Ha4HTeAbHOM MMOTHOCTH YaCTHU, KaOJMHUT B 39THX CIYYaHX HMeeT> 
BepOATHee BCerO, UHCTO ayTHTeHHOe MpOHCXO*xKeHHe. 

B 3aKmoyenve culekyer elle pa3 MOosYuepKHYTb, 4YTO Kak COXpaHeHHe N0- 
crynarollero OOOMOUHOrO KaOJIMHHTa, Tak HM: OOpasoBaHHe ero B MecyaHo- 
aJICEBPUTOBbIX MOPOaX HM€€T MECTO TOJIbKO B KOHTHHEHTAJIbHbIX HJM CHJIbHO 
ONpeCHeHHbIX MpHOpexkHOMOpCKHX ycmoBHAX. [pH BbIHOCe KaOJIMHUTa B OO- 
yiee YasleHHble OT GOepera uacTH mMopcKoro OacceliHa HauHHaeTcaA ero HH- 
TCHCHBHaA TepepaOoTkKa, 4YTO HaMH ObIIO yxKe MOKa3aHO Ha MpHMepe u3yye- 
HHA MaliMHCKHX OTMOXKeHHM ro-BocTOuHOH yacTH TatapcKoi ACCP (°). 
B 9Tom cayuae MbI HaOsOJaiu, Kak MO Mepe yJasleHHA OT Oepera OOOMKH 
yaCTHIL KaOJIMHHTa B aJIeBPHTOBbIX MOposax Bce Ooee YMCHbUIaJIHCb B pa3- 
Mepax 3a C4¥eT He TOJIbKO Me€XaHH4eCKOrO H3MeJIbYCHHA, HO H paCTBOPeHHA. 
OOpasyloulvecA MpH 3TOM aHOMOKpeMHeBble TesH, akcopOupya K, KpucrTau- 
JIM30BaIHCb B YJWIMHCHHOMMACTHHYAaTy!O THApocmoLy, MpHMecb KOTOPOH. B 
aJI@BPHTOBBIX MOpoOfax 3aKOHOMepHO YBeIHUHBaNach C yCHIMeM Jerpayalnu 
KaOJIHHHTa. 


TeonormuecKHH HMHCTHTYT ! ‘ Tloctynm“10 
Akajlemuu Hayk CCCP 3 VI 1958 


UMTHPOBAHHAS JIATEPATYPA 


1H. E. Begeneesa,M. © Buxkyuaosa, Meron uccneqopaHuaA PIMHHCTHIX MH- 
HepaJloB C MOMOMIbIO: KpacHTeleH H ero MpHMeHeHHe B HTOMOrHH, 1952. *M. ®. Bux y- 
J1OB a, ONEKTPOHHOMNKpockomHyecKoe HccemopaHHe rauH, 1952. 3M. C. Wpenoes,, 
Dion, MOM, Torr. reom, 28, By 3 (1953). = Ae ie Wet posek aa, 1. Ue Brapraes 
momMeesa, Tp. Bcecoiwo3H. Hedtera3. HayaHo-nccn. uuctT. (BHMU), ws. 11, 26 (1957). 
5. A. Koreas xukos, tam xe, B. 14, 40 (1958). ® UW. TW. 3x yc, Cos. reon., 
cOopH. 46 (1955). 7 HW. HW. Tuu36ypr, Bp ka. Hemetrannauueckue uckonaemble CCCP. 
4, 1941. 8 B. II. Iletpos, Bonp. nerporp. u mMunep., B. 1 (1953). ® B. H. Pasy | 
MOB a, Ip. BMC, 's. 137, 4. 1 (71939). 1° M. © Buky iona, M. °C. ilyctepom 
Ba, Jinton. cOopH. BCEPEW, Ne I (1940), UU. H. Wutkosexkaa, Feonornye. 
ekuH cOopH. BHHIPH, sp. 2 (5) (1953). | 
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| E. H. KOHAPATbEBA, B. Jl. SEQOPOB u K. TI. FPELUHBIX 
: K H3Y4EHHIO MOP®OJIOFHH CHLOROBIUM THIOSULFATOPHILUM 


(Tpedcmaeaeno akademuxom B. H. [lanowHuxoeum 8 VIT 1958) 


IIpw vccleqoBaHHu pa3sJIHUHbIX BOLOeMOB Ha MIpucyTCTBHe POTOCHHTeSHp yi0- 
/1MX OakTepHi Opin BbIJeeHbI B UMCTHIX KYJIbTYpaX YeTbIPe WiTaMMa 3e/1eHbIX 
)cepoOakTepui, Ipuvaliexauux K pony Chlorobium Nadson. UlIramm Ne | 6p11 
| BBIJeIeH H3 HawJiKa, B3ATOrO B Holme MockBbl-peku, witamm Ne 2 — u3 usa 
| MOJMOCKOBHOrO Mpyya, wiramMM Ne 3 — u3 TamOyKaHcKoro osepa, wTamm Ne 4 
'u3 03. InyOoxoro (Combspiuerogck). Bce 6akTepHu ObIIM OmpeleneHbl Kak 
_Chlorobium thiosulfatophilum Larsen (1952), rak Kak OKHCIAIM HM CepoBO]O- 
| pod, u runocysbdur. J[pa wiramma (NeNeo 3 u 4), BbIeneHHbIe 3 COJIEHBIX O3ep, 
| MCMOIb30BaIH Take Mp (POTOBOCCTAHOBJICHHH YIJIEKHCJIOTbI MOJIeKYJIAPHbIi 
' BOJOpOL. 

_ Bpiio mpopeseHo HaGsroseHHe 3a Mopdouoruelt BbIeeHHbIX OakTepHii B 
| Mpolecce HX pa3BHTHA Ha cpegax Jlapcena (*) c cepHucTbIM HaTpveM uM THmO- 
‘CyJIbPUTOM pu onTHMabHOM PH (7,2), a Take Ha cpefax c pH oxkouo 6 u 
| MOBBILUeHHbIM cosepxaHHem Na,S-9H,O (0,2% Bmecto 0,1%). Ha6monenua 
ee. uTO OakTepHu MMeIOT (POPMY KOPOTKHX Nasouek (9JIJIMMCOBMHbI), 
| pa3smepamu 0,7—0,8 < | — 1,5; HenogzBY>KHbI. OHH YacTO O6pa3yI0T enouKH 
 pa3sm4Hol AMHbI. Oco6eHHo JWIMHHbIe WenOuKH, HepeAKO H3OrHyTble H 3aKpy- 
-'YeHHble, OOpa3yloTca IpH pocte OakTepHH Ha %KUAKUX cpefax c HH3KHM pH 
/M B TOME arapa. OJHakO Mp MOKpacke BCera MOXKHO OOHAPYXHTb, YTO 9TH 
| JWIMHHbIe (OPMbI COCTOAT H3 OTJEMbHbIX MeJKHX, MHOTa MOUTH OKPYTVIbIX 
\KleTOK. OOpa30BaHve pa3yTbIX OKPYIvIbIX KJI€TOK, H3BUTHIX (LITOMOpooOpas- 
 HbIX) (bop, omMcaHHbIx Hagcouom (') u Bax-Humem (°) aaa C. limicola, He Ha- 
 ©mogzanocb. He 6piiu o6Hapy2KeHb! Take JVJIMHHbIe MaslOUKH, KOTOpble HaOIO a 
 Jlapeen (3, *) B KybTypax C. thiosulfatophilum, pacrymmx Ha cpefqax ¢ HH3KHM 
pH « spicokum cofep2xxaHvem NaS. Takum o6pa3om, llosyueHHble aHHble aHa- 
 MOTHYHEI pesybTratam Buxkuen (°), usyyaBluiet mopdomoruio C. limicola u 
 logquepKuBaBllel, 4TO B KYyJIbTYpaxX S9TUX OakTepHi, BbIeMeHHbIX e10 U3 OLHOM 
 KJICTKH, BCera MpHCyTCTBOBaIM TOJIbKO 3JVIHICOBHAHDbIe | popmbl. MexcHep 
 (°) rakxe yKa3biBaeT, TO GakTepuu pogxa Chlorobium, xora u MoryT OOpa3oBbl- 
 BaTb H3BUTHIC H 3akKpYyYeHHble (POpMbl, WpescTaBsaioT coOoh Bcera Wenouku 
 OTJCIbHbIX KJI€ETOK B BAe KOPOTKHX Masloyvek. 

Tunuunaa cbopma Kj1eToK u3y4aembIx wrammos Chlorobium thiosulfatophi- 
lum npeactapiena Ha Pororpaduu, CHATOH B 9ICKTPOHHOM MuKpockore (puc. | 
cM. BKsleliky K cTp. 256). Pororpapua chenana T. &. Pununnoson u JI. B. Jla- 
3apeBOH, KOTOPbIM aBTOPbI NpHHOCAT TyryOoKy10 OmaroqapHocTe. 


Mockosckuit rocyapCTBeHHbIM yHHBepcHTerT Iloctymusto0 
um. M. B. Jlomonocosa 4 IV 1958 


UMTHUPOBAHHAS JIMTEPATYPA 


if. A. Hasacom, Use. CW6 Bor-Gagat2, s, 2-3-4912). 7 A.-K. Bicknell) 
W. Bacteriol? 63, Ne 1 -(1952), *H. Larsen, J.  Bacteriol., 64, Ne 2 (1952). 
4H. Larsen, Kgl. norsk. vid. selskabs Skr., Ne 1 (1953). ® K. Mechsmner, Arch. 
Mikrobiol , 26, Ne 1 (1957). ®C. B. Van Niel, Arch. f. Mikrobiol , 3 (1931). 
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Uneu-Koppecnonjent AH CCCP H. A. KPACHJIBHHKOB u J. T. 3BATMHUEB 


MNPAMEHEHVE ®JIYOPECILIEHTHOM MHKPOCKONMH B OTPA)KEHHOM 
CBETE JIA ASYYEHHA NOUBEHHOM MUKPO®JIOPbI 


[IpamoH MuKpocKonMyecKHH MeTO HCCIeqOBaHHA MOUBeEHHOM MAK podopbr 
MMeeT PAX MOLMpUKaWMH. Ofna H3 HAX OCHOBAaHA Ha IIPHMeHEHHH JIA HeMocpel- 


CTBEHHOFO HaGsIOJeCHHA Ha MOUBEHHbIMA MHKpOOpraHH3MaMu Jl yOpeclleHTHOR ~ 


MUKPOCKONMH. ITOT MeTOX Obl Mpezoxen IITpyrrepom u B MocJIeqHee BpeMH# 
UCHOb3OBaICH PANOM UCcTeLoBaTemeH. OO3opbl paOoT Mo aHHOMYy BOIIpocy 


MOXKHO HaliTH B (?,”). 
CyllHOCTb MeTOJIa COCTOHT B TOM, YTO NOUBeHHaA CYCNeH3HA OKpallMBaeTCH 


(blyOpOXpOMOM aKPHAHHOM OpaHxKeBbIMH pacCMaTPHBaeTCA B PJYOPeCHeHTHHIA: | 


MUKPOCKON C MpHMeHeHuem cuHero cBeTa. I]pu 9TOM NOyyaeTCA WBeTHaA KapTH- 
Ha: NOYBCHHBIe YaCTHI[bI BbITIALAT KpaCHbIMH WIM YePHbIMH, a MHKPOOpraHn3- 
MbI — 3@JICHBIMH. 


IIpeqiaraemaad B HacTOAeiH CTaTbe MOAMUKaLMA MeTOZa COCTOHT B HCMOUIb- | 
30BaHHH (plyopecleHTHOM MHKPOCKONHH He B MpOXOJAMeM CBeTe, KaK 3TO Jema~ 


JOCb B MpeWecTBYIOWMX paOoTax, a B OTpaxkeHHoOM cBeTe. IIpekpacHble BO3- 
MOXKHOCTH JIA cblyopecleHTHOH MHKPOCKONHMH B OTPaxKeHHOM CBeTe Jao Mpr- 
M@H€HHe CKOHCTPyHpOBaHHOrO COBeTCKHMH (H3HKaMH (pIyOpeclleHTHOTO ycT- 
pohctBa OV-17. B Hammx uccieqoBaHHAX 93TO YCTPOHCTBO HCMOIb30BaOCb 
BMecTe c MHKpocKoniomM MBV-3. Jina ocBeujeHuaA OObEKTOB CJIYKHIH PTYTHO- 
KBapleBble JaMmlbl CBJIIII-250-2 u CBJIN-250-3. Cremka o6beKTOB MpousBOlH-~ 
laCb C MOMOL{bIO MAKpodboToHacayku M@H-3 ua upetrHyto naenky MJI-3. 

OtpaxkeHHbIii CBeT NpH H3yYYeCHHH MOYUBEHHbIX MHKPOOPraHH3MOB HMeeT TO 
IIPCHMYLIECTBO Nepel MpOXOAAWHM, YTO MO3BONAeT HCCIeEMOBaTb MOUBY C HeHa- 
pYyWIeHHOH CTPyKTypoH, T. €. MO3BOAeT OMe MOZOUTH K BOMpOcy O ecTeCTBeH-~ 
HOM, HOPM@JIbHOM paciipeyeieHHH MHKpOOoB B MouBe. C MOMOMIbIO STOO MeTOAa 
yaeTcA BHeTb KOJIOHHH MHKPOOpraHH3MOB H OTJebHbIe MAKPOOHbIe KJIETKH, 
pacnovlox%KeHHble Ha MOUBCHHBIX YaCTHWAaX OOOH BeHUHHbI, YerO HeEMb3A ODIO. 
ClelaTb, HCHONb3yA Apyrve MOMuKawHN MpAmMoro MerTosa. 

IIpenapaTbl MpHroroBIAIHCb cweLyIoulMM oO6pa30m. Bpavca He6onbuioit 
CBeXKHH MOYBeHHbIH MOHOJIHT. BepxHad rpanb ero cpe3aacb OcTpoH OpuTBOHK 
TaK, YTOObI, MO BO3MOXKHOCTH, He HapYIIMTb eCTeECTBeEHHOe CJIOXKeHHE MOUBBI. 
Ha Hee HaHOocHsaCh Kala aKPUAMHa OpaHxKeBoro Hy2KHOM KOHIeHTpalMH, Hv 
3aT€M HakJlabIBaJIOCb OYCHb TOHKOe NOKpOBHOe cTeks0. [IpenapatTbl mpocmar- 
pHBalucb c OObeKTHBOM 60 nu 90 H OKynapom 10. B HekoTopbix cayyaax Hc- 
CeOBaICA He Cpe3 MOHOJIMTA, a ECTECTBCHHBIM H3IOM MOUBLI NO rpaHH CTpyK- 
TYPHOH OTZenbHOcTH. Hapsyy c 3THM MO MHKPOCKONIOM MIpocMaTpHBaacb BOL- 
Had CYCHeH3HA TOM Ke NOUBbI, TaKKe OKPallleHHad aKPHAMHOM OPaH2KeBbIM. 

Uccreqopaiucb 4YepHo3eM HM MeperHoHo-rmeeBad nouBa. 

Tlonyyennple WBeTHbIe MHKpotoTorpapun alor mpeycTaBleHHe O AOKaNH- 
3alHH MHKpOOOB B MOUBe H OO HX OCHOBHBIX (bopmax. 

BbWlO BbIACHeHO, YTO NOUBCHHbIE MHKPOOPraHH3MbI B €CTeCTBEHHOM COCTOS-. 
HHH pacnojlaraioTca Ha MOBeEPXHOCTH MOUBeHHbIX YaCTHI, H JIMWb HeMHOrHe. 
CBOOOJHO IWlaBaloT MexKLY yacTHuamu. IIpn 3TOM OMHH YaCTHUBI 3aceeHbI MWIOT- 
HO (puc. | a), Apyrue — cna6o (puc. | 6). Baxrepuanbuble KneTKH pacnowara- 
IOTCA KOJIOHHAMH Pa3JIMYHOH BeMMYMHI OT 4—20 yo 100 u Gonee ocobeH B KaxkK~ 
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Puc. 1. [loupenupre uacruypi c ascopOupoBaHHbIMH Ha HHX MHKpoopraHHsMamu. Uactuypl 

BBIPALAT MOUTH YePHBIMH, OT/eJIbHbIe YYAaCTKH HX CBETATCA KpaCHbIM HW 2KeJITO-3eueHbIM. Ha 

yaCTHWaX BHAHbI MHOTOUNCJIeHHbIe MHKPOOHbIe KJICTKH pasJIMYHOW CPOpMbI H OTJeJIbHbIe MHKDPO- 
KoJIOHHH. 630 x 


Puc. 2 Puce. 3 


Puc. 2. TloupenHaad wacTuya c afcopOHpoBaHHbIMH MHKpPOOpraHH3MaMU, pasBHBUIHMuCA TocuJe 
BHeCeHHA B MOUBy MenToHa, 630 


Puc. 3. Ancop6upopaHHble Ha NOUBeHHOM uacTule KmeTKH Sarcina sp. 420 


JIAH vr. 123, No 2, KpacumeHuxos HM 3BATHHUeB 


Hou. JlopoubHO acto BcTpeyaloTCA OAMHOYUHbIe KIETKH WIM KNleTKH, COeMMHeH- 
HbIe B Napbl WH WenouKn. 

OcHoBHasd Macca GakTepHasbHbIX KI€TOK B MOYBAX HaXOJUTCA B COCTOAHH 
WlaPpOBMAHbIX WJIM KOKKOBHAHbIX (opM, pexke BCTpeyaloTca OakTepHu B BU Ma- 
JOY€K — Me@JIKAX WM KpyNHbix. Berpeyarorca HATH MUIeIMA AKTHHOMHIeETOB UH 
rpHoos. 

Merox @slyopecleHTHO MMKpOocKONMM Cc ycnexoM MOxKeT ObITb IIPHMe€HeH 
AIA M3YYCHHA AMHAaMHKH M3MeHeHHH, MpOMCXOAAMHX B NOYBEHHOM MUKpodsmope 
Mp ONpeMeeHHbIX BO3eHCTBHAX Ha MOUBY. 

Buecenve B NOUBy OpraHHyecKHX BelllecTB BeeT K Pe3KOMY YBeHUeHHIO 
KOJIMYeCTBAa MAKPOOpraHH3moB. Tak, BHeCeHHe MelTOHAa BbI3BaIO OypHoe pasBu- 
THe MHKPOOpraHH3MOB B MeperHouHo-rsieeBok noupe. TlosBusaucb KPyMHble KOWIO- 
HHH MUKpoOos, cocTosuHe H3 100—200 knerox, u OombUIoe KONMYeCTBO Kpym- 
HbIX NaJlOUeK, KOTOPbIX JO BHECeCHHA OpraHHyeckoro BelllecTBa MOUTH He ObIWIO 
(puc. 2). MurepecHo oTMeTHTh, YTO MOABHJIOCb MHO2KECTBO CBOOOLHOMIABAaIOLLH x 
KJIETOK, He CBA3AHHBIX C NOBEPXHOCTbIO NOYUBEHHBIX YAaCTHIL. 

Tloqo6nbit xe atpcbekT BbIsbIBAeT BHECeEHHe JLPyrHX OpraHHyecKHX BelllecTB— 
caxapO3bl, KpaXMaJla, MAaHHHTa. OJHaKO Mp 9TOM pa3BuBAaIOTCA Apyrue (opMbl 
MUKPpOOpraHH3Mos. 

Hac uurepecosall TakxKe BONpOC O BO3SMOXKHOCTH UCHOIb3OBaHUA (byopec- 
UWeHTHOFO MeTOa IA MpAMOTO MHKpOCKONHMYeCKOrO HaGIONCHHA 3a ABJICHHEM 
alcopOWHH MOYBOH HCKYCCTBeEHHO BHOCHMbIX B Hee MuKpoopraHu3smos. J]o cux 
Mop WIA H3y¥YeHHA acopOunH OakTepHi NOYBOH MPHMeHAMHCh JIMUIb KOCBeHHbIe 
MeTOJIbI HSYYCHHA. OTH MeTOJbI HMEIOT PA HEAOCTATKOB, HW UX MPHMeHeHHe YacTO 
Be€CbMa 3aTPYJHUTeIbHO. OOHapyxxeHO, 4TO dwlyopeclleHlHA B OTpaxKeHHOM 
cBeTe MOxeT ObITb C yCNeXOM MpHMeHeHa Ais 2TOH emu. [locme BHeECeHHA B MOUBY 
CycleH3HH OakTepHit MOXKHO BHJeTb, YTO KJICETKH OJHHX BHJOB OUeHb CHJIbHO 
alcopOupyoTca mouBolH, a Apyrux —cma6o usu coBcemM He afcopOupyroTca. 
IleperHotHo-rmeepan mouBa, HalpuMep, CHIbHO aycopOupyet Staphylococcus 
aureus u Sarcina sp. Ecau BHeceHo JOCTaTOUHOe KOJIHYeCTBO KJIETOK, TO OHH 
MOKPbIBalOT MOBEPXHOCTb MOYBCHHBIX YaCTHIL MOUTH CMJIOWHbIM clOeM (puc. 3). 
B OombulioM KOMYeCTBe afcopOupyroTcaA KeTKH Pseudomonas pyocyanea, 
cma6o ajicop6upyrotca Bact. coli u Bac. mycoides. 

C nomomib10 dbulyopecleHTHOH MHKPOCKONHH MOXKHO MpoOcyieqHTb HW [aJIbHeh- 
Iyto CybOy 3THX BHECeHHBIX B NOYBY KJICTOK. 


BbBBO, BI 


:. []pumenenne dsryopeclleHTHOH MHKPOCKOMHH B OTpaxKeHHOM CBeTe C HC- 
NOJIbSOBaHHeM bslyopeclleHTHOH ycTaHoBKH OV-17 aia u3yueHHA NOUBeHHOH Mu- 
KpOlopbl HMeeT MpPeHMYLIecTBO Tepe paHee IMPHMCHABIIMMCA MeTOJOM C 
HCMOJIb3OBaHHeM MIpoOxosAllero cBeTa, TaK KaK NO3BOJIAeT H3y4aTb pacpesese- 
HHe€ MHKpoOopraHH3MoB B TouBe C HeHapylleHHOH HIM co cabo HapylleHHOH 
CTPyKTYypoH. 

2. Metoy, MO3BOJIAeT BHeTb MAKPOOPraHH3Mbl, pacnOJIO*KeHHbIe Ha MOBeEpX- 
HOCTH NOUBCHHbIX YaCTHIL JKOObIX Pa3MePOB, YerO HeIb3A ObWIO CleaTb, MpHMe- 
HAA CTapbIH MeTOJ. 


MockoscKHit rocyRapcTBeHHbIH yHHBepCuTeT Ilocrynua0 
um. M. B. JlomoHocosa 27 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1A. Lehner, W. Nowak, Zbl. f. Bakteriol., 2, H. 11—15 (1957) 2R Ceud- 
() ep, Moupopegenne, No 2 (1958). 
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PH3HOJIOTHA PACTEHHH 


MW. B. FYJIAKHH uw E. B. IOMMHLLEBA | 
NOCTYNMJIEHHE Co B PACTEHHA HW EPO HAKOTJIEHHE B YPO)KAE 


(I]pedcmaeaeno axademuxom H. B. Luyunoim 2 VIT 1958) 


VispectHo, YTO MHKPO3JIeMeHTEI, B YaCTHOCTH KOOaIbT, MrpaloT BaxKHYIO} 
POJlb B XM3HH XHBOTHBIX H pacTeHuii. Hegocrarok KoOasibTa YaCTO BbISbIBaeT 
HapYWIeCHHA B pasBUTHH 2KMBOTHBIX M PpaCTHTeIbHbIX OpraHH3Mos (', ”). Ko6asbt | 
moctylaeT B paCTeHHA B OYEHb MAJIbIX KOJIMUeECTBAX. QTO ABJIACTCA OMHOH U3) 
MIPHYHH, 3aTPYAHAIOMMX H3y4eHHe MOCTYMIeHHA KOOaIbTa HW HaKOMeHHe eFo | 
B OpraHax paCTeHHA B pasHble CpoKH ero pasBuTuA. Mcnomb3s0BaHHe paHoaKkTHB- | 
HbIX H3OTOMOB MO3BOJIAeT OMpeeIATb HAYTOXKHO MaJIbIe KOJIMYeCTBAa KoOasIbTa | 
HW JPYPHX MHUKPO3IJICMCHTOB B pacTeHHAX. wa 

Keqpos-3uxmau (3) c noMon{bIO pasMoakTHBHOrO w30TONAa KOOaIbTa (Co) 
HCCELOBAN MOCTYIWIeHHe STOPO 9/1eMeHTa B KOPMOBbIe TPaBbl B 3ABHCHMOCTH OT 

Ppa3JIMYHbIX YCJIOBHH M3BeCTKO- 


Ta6ununa 1 BaHua MouBbI. Kpome Toro, B 


Bec pacrenuh mo Co® (B npowentax K KOHTpouo) pa6otax 3TOFO aBTOPa HMeIOTCA 
JaHHble o mocrynmeHHH Co*® B 

Pacrenue SepHo- Cosioma KopHH pasHble pacTeHHA H paciipeye-_ 
JICHHH CFO 110 pa3sJIMUHbIM Opra- 


HaM paCTHTeJIbHOTO OpraHu3ma. 
ABTOp OTMeuaeT, U4TO H3BeCT- 
Finchine 102,05 114.93 76,48 KOBaHHe MOUBbI YMeHbIlaeT 0- 
Topox | 115,26 | 100 78,95 PIOULeHHe KOOaIbTa pacTeHHs-— 
MH. AHasIOrMuHble JlaHHble O 
CHH2KCHHH TOJBH2XKHOCTH KO-— 
Weania 109,52 103,83 94,29 OasbTa B MOUBAaX NO] BAMAHHeM 
Topox | 136,44 | 107,35 | 128,57 M3BeCTKOBaHHA, MW TCM CaMbIM 
YMeHbIUeHHA ero COlepKaHHA B 
pacTeHHAX, ObWIH MOyYeHbI MU ApyrumMu apropamu (°). 

C Webio W3yyeHHaA MocrynieHua Co® B pacTeHHs, HaKOMJIeHHA efo B pa3- 
JIMYHBIX OpraHax B Mpoiecce pocta pacTeHHH Mbl MpOBOAWIM UCce,OBaHUs 
¢ mumenuieh (Triticum persicum) u ropoxom (copt «Kanutas») B yCOBHAX BOL- 
HbIX HM MeC¥aHbIX KyJbTyp. B oMmpirax C BOJHbIMM KYJIbTYpaMH paMoH3soToON 
KOOaJIbTa HaXOMMICH OTACbHO OT MMTATeMbHOM CMeCH B COCYyJax C BOLOMpOBOL- 
HOH BOJOH M pacTeHHA MOOUepeAHO Yepes CYTKH MepecTaBAIHCb Ha pacTBOp 
c Co vw o6paTHo Ha MMTaTebHY!O CMeCcb. 

B onpirax ¢ BOAHbIMH KyJIbTypaMu u30ToN Co BHocnaca B Wo3e 0,25 m Cu 
Ha COCY EMKOCTHIO 9,5 JI, B OMbITaXC MeCuaHbIMH KYJIbTYpaMH —B j03e 0,1 m Cu 
Ha COCy, EMKOCTHIO 3,5 Kr NecKa. ITH AO3bI He OKa3bIBaJIM 3aMeTHOFO OTPHUAaTeJIb- 
HOrO BIIMAHHA Ha pocr pacreHus (Ta6s. 1): Bec 3epHa H COJOMBI Obl 61N30K 
K KOHTPOVJIHO, a B OTACIbHBIX CYYaAX JlaxKe HECKOMbKO BBbIe KOHTpPOA. Tlo9sTo- 
My M3y4¥eHHe HaKOMIeHuA HM pacmpeserenua Co® B pacTeHHaAX MpoBOAMIOCh 
Ha HOPMAaJIbHO PaSBUBalOllNXCA pacTeHHvAXx. 

TlocrymMBuiua B pacTeHus KOOaIbT KOHUeHTpUpyercsa rpeHMylecTBeHHO 
B KOPHeBOK cucTeMe (Ta6wI. 2) OTHOCHTebHO B HEOO/bUIOM KOMYeCTBE mepeBH- 
raeTcH B Ha3emMHble OpraHbl pacrenud. B KOpHAX MMIeHMMbI MH ropoxa Hakall- 
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Bomuble KY JIbTYpb 


IlecuaHpe KY JbTYPB 


Ta6muna 2 


Pacnpegenenve Co® mexay Hay3emHof yacrTBo Hu KOPHAMH pacTeHHli (B MpollenTax oT coep- 
2KaHHA BO BCeM pacTeHHy) 


Thuenuya—kyuenue, 


ropox—mpH BBIcoTe Tlnennua—Kovoenne, Hasmue 3epua Cospepuine 
| 30 cm ropox — WBeTeHHe _ pacTenua 
_ Pacteuue 
Hayi3emuH. Hay3eMH, . | Hagqsemu, Hajyi3eMu 
yaCTb KOPHH uacTb KOPHH - yaCTb KOPEH wacTb KOpHH 


Boyuble Ky AbTYPH 
Tmenuua | 7,10 | 92,90 | 6,95 93,05 | 8,92 | 87°30 10,31 | 89,69 
8 


Topox 5,63 94,37 8,21 91,79 UOPETAG C0 PP SER 
TlecuaHpe KyYAbTYDpH 

Tnenuia | il ag) | 98 , 64 fo 98ao 3,23 br teal ilvesorsy |) (2he} 41) 

Topox 8,47 91,53 | 10,48 89,52 _ ~- 13,217 | S79 


JMBaeTcA KOOanbTa No 80—98% or ero oGulero cosep2KaHusA BO BCeM pacTeHHH. 
B kone BeretalHu pacreHuli HaO0JaeTCA OTHOCHTeIbHO Ooulee BbICOKOe Ha- 
KoreHHe Co® B Hayj3eMHbIX OpraHax. 


Ta6uuna 3 


Hakonaenne CO® B Han3emHol Macce pacTeHHit (B TbIC. HMI/MUHH.) 


Ha 1 r cyxoro BeujectBa Ha ono pacteHne 
nleHuua—| nuwenuiya— nlueHHya—| nwennna— 
Pacrenue KyleHHe, | Konowe- | HanuB | cospepuiue| KyuleHHe, | KONOWe- | HannB | cospeBlHe 
ropox— | Hue, ro- ropox— HHe, ro- 
nmpu BbicoTe| pox—upe- | S©PHa | PpacTeHHA |qpy Bricote| pox—use- | SCPHA pacTeHun 
0 cm TeHHe 30 cm TeHHe 


Bowuble KY AbTYPB 


[mennna 68,0 29,0 10,0] 14,5 | 23,4 02,4 | 51,5 | 73,7 

Topox | 67,3 29,6 20,9) 204 39,3 07,9 — 70,2 
IlecuaHple Ky JbTYPH 

(luenuna © 10,0 156 — M7 459 Hi) | — 4,6 

Topox | 58,6 15,7 15,4 11,8 17,0 atl 34,2 37,4 


Tlormourenue KOOaibTa pacTeHHAMM MpOuCXOAUT B TeyeHHe BCero MepHosla 
gereTalluH pacTeHui (Tadn. 3), H KO BpeMeHH CO3peBaHHA HakoMvenue ero Ao- 
sTHraeT MakcumyMma. IIpu 9ToM B Ooee paHHHe (pa3bl pasBUTHA pacTeHHH 
<OOaJIbT MOCTYMaeT MHTCHCHBHEee, a K KOHILY BereTalMOHHOrO Mepvosa MorJio- 
WeHHe eFO pacTeHHAMHM HeCKOJIbKO 3aMeliaeTca. Haxonuenue Co® Ha e(\MHH- 
ly cyxoro Beca BellecTBa YMCHblIaeTCA NO Mepe pocTa pacTeHHH: y CO3peBLieli 
TMCHUIbI COfep2KaHue KOOaIbTAa Ha CMHUIy Cyxoro BelleCTBa CHMKAeTCA MIpH- 
fepHo B 5 pa3, a y ropoxa — B 2,5 pasa MO CpaBHeHMIO C ero KOHICHTpallnen 
3 MOJIOJbIX PpaCTeCHHAX. 

CumxKenue Hakonyienua Co® Ha eqMHHly Beca Cyxoro BeleCTBa MpOHCXOAMT 
‘(aK B BereTaTHBHbIX, TaK H B PpeMpOMyKTMBHBIX OpraHax pactenusa. JanHpie 
a6. 4 mMOKagbIBaloT, 4YTO B MepecueTe Ha HaJSeCMHYyIO YaCTb pacTeHHA Cosep- 
KaHue Co Bp AMCTbAX MLWJeHHILbl C BO3PacTOM aOCOJIIOTHO H OTHOCHTeJIbHO CHH- 
KaeTCH, a B CTeOAX, WM OCOOeHHO peMpOAYKTHBHBIX oOpraHax, MOBbILWAeTCA. 
JonepxKanne KOOasIbTa B JIMCTbAX MIUCHHILbI! C KOHIa (a3bl BbIXOJa B TpyOKy 
(0 MOsOUHOL CneocTH CHH3H10Cb MpHMepHo B 5 pa3, a B KOWIOCbAX Oe3 3epHa 
a TOT Ke MepHoy — yBemMuHIOCb MOUTH B 3 pasa. 


1 3axas 1015 ay 


Ta6uunna 4 


Haxonsiesue u pacipezemenve Co® B Ham3eMHbIX OpraHax MMICHHILbI 
(BORIC KY JIbTYpbl) 


Tuc. uMn/MHH 


B % oT cofep 
*KaHHaA B Hal 
* eee ae 3eMHOH macce 
B kone cbaspl Bbixoga B TpyOxy (11 VII 
ee ‘ oe ; 38.5 fA S) PAE Paes 
cTe6.IM 497 28,8 65,91 | 
KOJIOCb 4 Dale Sui) 6,86: : 
B asy Kkonomenua (18 VII) | 
JIUCTb A 17,4 8,4 16,12 
cTeOuIH 31,0 39,8 76, 39) 
KOJIOCbA 13,6 3.9) 7,49 
B @a3y Mosounol cnesocru (7 VIII) 
JIMCTbA One Dees be Dif 
cre6uM AO) 2 eel 66,21 | 
KOOCbA (6e3 3epHa) 10,8 8,6 16,70 
3epHO Oru 6,6 A282, | 


B pasHble mepvoqbl pasBHTHA MWeHHIbl! HaOwIOfaeTCA HeOMHaKOBOe OTHO- 
CHTeJIbHOe pacnpeyesenve Co no pa3IMYHbIM Haj[3eMHbIM OpraHaM (TaOJ. 4). 
B Kone (pa3bl BbIXOJa MMeHHILbl B TpyOKy B JIMCTbAX COfeprKalOCb 27 % KOOaJIb- 
Ta, a B penpoOyKTMBHbIX opraHax 
oKONIO 7% OT OOulero ero cojep- 
Haxonstenve u pacmpefesenve Co®? B yporkae pa3- >KaHHA B Hay3eMHOM uacTH. B (pasy | 

HbIX pacTeHHH (B MCu Ha 1 Yr cyX. Bell.) MOJIOUHOH cmesocTH  coyep»KaHHe 

KOOaJIbTa BJIMCTbAX MIWeCHHIUbI CHH- 

| Conon | Bepue 3u1I0cb JO 4,3%, a B KOJIOCbAX ¢| 

3e€PHOM NOBbICHIOCh JO 30% oF 

o6mlero cOJepxkKaHHA B Haji3eMHbIX 
Boguble KYyJIbTYPbl OpraHaxX paCTeHHA. Anasormyunas 
3AKOHOMEPHOCTb B OTHOIWCHHH Ha- 


PAGCmmmA 5 


roseret | to aoe | ets KONJIeHHA HW pacmpeyenenua Cos? 

B pa3HbIX OpraHax B Mpollecce poc- 

Ps eee Ta pacTeHHH HaOloqasach HU Jus 

ropoxa. IIpH mpownx paBHBIxX yc- 

Timennna 1,7-10-4 1,1-40-4 JIOBHAX B TOpPOxe HakamJIMBaeTca 
Topox | drone | 8,6-10-4 


OoubIue PaMOaKTHBHOrO M30TOTA| 
KOOasIbTa, YEM B MIWeHHILe, — oco- 
OeHHO IPH BbIPAaMBaHHU pacTeHu B yCJIOBHAX MeCUaHbIX KYJIbTYP: CojleprxKanue 
Co® B 3epHe ropoxa B OMblrax C MecuaHol Ky JbTypoH OblIo mpuMepHo B 8 paz! 
BbIIe, YEM B MWeHuye (Tabs. 5). 


Mockopckas CeJIbCKOXO3AHCTBCHHAA akajleMusn Tloctynuuo 
um. K. A. Tumupssepa 1 VII 1958 
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SOOJIOLH A 


A. Wi. CMHPHOB 


HEKOTOPbIE OCOBEHHOCTH BKOJIOFMH PASMHO)KEHHA 
HW PA3SBUTHA JIOCOCEBOM PbIBbl HEPKH — ONCORHYNCHUS 
NERKA (WALBAUM) 


(ITpedcmaeaeno axademuxom K. H. Cxpa6uneim 7 VII 1958) 


Hepxa — Oncorhynchus nerka (Walbaum), saBnsasacb WeHHelIMM O6beKTOM 
NIpOMbIcla, H3aBHa NpuBeKala BHAMaHHe UccesoBaTeel ('). K Hacrosmemy 
| BPpeMeHH HaKOMVJIeHbI H OOCOuLeHbI (7) OCOWMMPHble CBeeHUA, XapakTepH3yroulHe 
_ pasHble CTOpOHbI ee OnoorMu. B pate ny6muKkalluh cofepxatTca cBe_eHHA 06 
_ OcoOeHHOCTAX MoBeseHuA Mosogu (3, *). Hepka paspogutca y Hac Ha KamuatKe 
| 4 TlOxupix Kypnabckux ocrpopax. Mexy Tem cpesenus 06 oco6eHHocTax 
| pa3sBHTHA HePKM CKYJHBI. 

B 1956 u 1957 rr., OnarofapsA m106e3HOMy coxelicTBuIo ©. B. Kporuyc u 
/ E. M. Kpoxuua, aBTop MMeJI BOSMOXKHOCTh H3YYHTb pasBuTHe STOrO Bua. Pa- 
| OoTra npoBosuuacb Ha Ilapatyu- 
_ CKOM nlyHKkTe KamuatcKoro ot- 
| WeneHua TuxookeaHcKoro HHC- 


Ta6Oauna 1 


_THTYTa MopcKoro pbIOHOTO xo- Cpens. wis | Cpesnun 
3AHCTBa HW OKeaHorpadun, pac- Smee oe ee 
NOO*KeHHOM y 03. J[ambHero, (no ®. B. Kpo- a 

/B OacceiiHe p. I[laparyuxn, a) 

BiajlaioueH B ABauHHCKyI0 ry- 

oy. V3 03. JJanpuero 2600 103 

V3pectHa WWMpokaad BHYT- M3 03. Buamoxuero 2300 447 
VH3 xamoueh p. Ilaparynku 5000 107 


| PHBHJOBaa M3MeHYMBOCTb Hep- fe emee Gores. 
KH, oOpa3yrouleH pa3JIHUHbIe Jlanbuero 500 58 


JIOKaJIbHbIe CTala Jaxe B Oac- 
celine ofHOM uM TOH xe peku. Hepka pa3Hbix CTa CYyU[eCTBeHHO OTJMYAaeTCH, 


B YaCTHOCTH, MWIOJOBHTOCTbIO HM pa3MepoM UKpbI. TaOn. 1 mnamtocrpupyer 970 | 


oloxKeHue Ha MpuMepe HepKu Oaccelina p. IlaparyHKu. 
Crafa c pa3HOi MIOJOBUTOCTHIO JaloT pasMMUHbI sdPPeKT mp cOope uKpbl 
‘(ia wenel pasBezenua. Hanpumep, no anHbiIm YuIKOBCKOrO 3aBOfa, padouan 


TIIOOBHTOCTb paHHeli Hepku OKO 3600 UKPHHOK, Tora Kak y MO3qHeHEpecTyh: ’ 


mel, agaGaua, oxom0 4500 UKpHHOK. | 
JIA CaMUOB HeEPKM OTMYATEMbHOM OCOOeHHOCTHIO ABJIAeTCA NpOLyUHpoBa- 


HMe OTHOCHTeIbHO %KHIKAX MOOK HeOoumbiuMA NopunaMH. MowoKu cofepxatT 
8B cpeqHem B | mM? 10—11 mau. cnepmnes C KomeOaHHamu oT 6,4 yo 14,2 man. 
O6bem sakyaaTa HepelKo OpiBaeT MeHee | cm*, NIpM HalMx onpeyeeHuAX OH 


‘He mpespiuas 8,5 cm?, mpHO1mKaAacb B CpejHeM K 5 cm®. Ilo koumuectBy mpoxy- ' 


IMP YeMbIX MOJIOK H€pKa 3aMeTHO ycTymaeT KeTe, ropOyme (°) w ApyruM poycTBeH- 


HbIM BH]laM. B onmbitax Mp2 U3HEHHOLO OTILEXKUBAHHA MOJIOK HM IIOCJIEXYIOULELO © 


BbIJepxXUBaHHA CaMIOB B calKax OKa3aJIOCb BO3MO2KHBIM C IIPOMe2xkYTKaMH 


p 1—2 AHA NoNyuaTb OHOMOrHYeCKH MOJHOLWEHHbIE MOJOKH OT OMHOTO Camila NO” 


8 pas. MuyorokpatTHoe HCMOJIbSOBaAHHe CaMILOB STOTO BHJa MOXHO PeCKOMCHAOBATb 


pbiOoBojaM. 
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CnenHpu4uHbl JWIt HepKH O3epHble HepecruiMua, PasMHoxkaeTCA OHA TAKE 
B Kul0Uax, H3OMpasd MecTa C 3aMeJJICHHbIM TeYeHHeM, OObIMHO He MIpeBbILLalOUleM 
0,1—0,2 m/cex. Hepecrunuua oOa3aTebHO paciolaraioTcAH B MeCcTaXx OOWJIb- 
HOFO BbIXOJa PPYHTOBbIX BON. Secb OTMeYaeTCA MOHH2KEHHOE COMep2xKaHHe KUC- 
nop ofa (10 3,55 mr/d), MOBbILMeHHOe COep2KaHHe YIVI€KHCJOTH! cma6oKucaA 
peakuua cpebt (pH 6,7). B uckyccTBeHHbIxX YCOBHAX UKpa HepKH MOKa3bIBaeT 
BbICOKYIO YCTOMYMBOCTb, MepexKHBa CHMAKeHHE KUCMOpOfa oO 2,7 mr/a, WIM 
19%. wacpimenus, upu 43,8 mr/1 cBo6oqno CO, u Temnepatype 1,5° (°). 

B ‘HaumMx ombirax MKpa MHKYOMpoOBaacb B PasHbIX YCOBMAX: a) B alMapa- 
Tax, MMTaeMbIX peyHOH BONO c TemMMepaTypoH, AocTuraBuleH B Hayawe HHKyOa- 


AL PLOT TIA FER 

A ALHTT ioaaaasaaaueasu ies 

CEE EAE AeA on 
== roe Sm 


IS: = 


; SS << SSS es ; —— 
SSN SS 
LES <= 


———— 
1MM 


Puc. 1. Passutue Hepku. a — cTagqua 4 6nacTomepos (oOom04uKa yfameHa); 6 — u3BeueHHbIit 

43 OOONOUKH 3apOMbIL Ha CTaMMM Hauasa NMFMeHTAMM 11a3; Ha 2KeJITOUHOM MeLIKe hopMupyeT- 

CA MOULHAA CocyqucTad CHCTeMa 3a CueT NOAKHWeYHOM HM MeYCHOUHOH BeH; 6 — HepKa Ha cTaqHH 
BbIXO.a H3 OOOMOUKH 


uuu 17—18° u mocTeneHHO cHu3uBUelicA Jo 3,5°, a K HOAOpIO To 2°; 6) B anma- 
paTax 9KCIepHMeHTaJIbHOrO HHKYOaTOpa, NHTaemMoro rpyHTOBOH BOOK Co cpesHe- 
CYTOYUHO TeMMepaTypoli B Hayale pa3BuTHA 4,5°, MocTeneHHO OxmaMBUelica 
K HomOpto Jo 3,2°, a k JekaOpio Ho 2,5° uw Jep2xKaBlelicd Ha 3TOM yYpOBHe JO BbI- 
KeBa. B TakHX YCIOBHAX HHKYOHPOBaOCb MHOFO CepHii HKPbl H He OTMe4eHO 
MaTOJOPHyeCKHX OTKJIOHCHHH B Pa3BHTHH, YTO yKa3blIBaeT Ha CMOCOOHOCTh JO0CO- 
CA Pa3BHBaTbCA B WHpPOKUX Npeselax Bapwalluu TemMepatypbi. | 

Ilo qanupim 1956 r., npH cpeqHeli Temnepatype 3a uHKyOaluto 11,4°, BerKeB 
Hauasicd Ha 55 cyTKH, a pu 4,6° — na 148 cyTKu. CpaBHenue npoyomKuTeb- 
HOCTH HHKyOallMH UKPbl pasHblX BAJOB THXOOKeaHCKHX JIOCOCEeli B CXOMHbIX YCJ0- 
BUAX MOKA3bIBAaeT, YTO HepKa MHKYOUPyeTCA JOJIbUIe HE TOJIbKO KeTbI, KW2KyYAa 
u rop6yum (°), HO Takxke CHMbI H YaBbIUH. ITY OCOGeHHOCTb HEPKH He@Ib3A CBA- 
3bIBaTb C PaHHHM CPOKOM Hepecta, MOCKOJIbKY CTOJb %Ke paHoO Hepecrapueca 
CHMa M UaBbl¥a OTM4AIOTCA KOPOTKHM MepHolom uHKyOauHH. I IpoxomxKuTeb- 
Had MHKyOalnA HaOmonqaercs y Tex jlococeH, KOTOpble ycTpaHBaloT THe3ia B 
mecTax € XOPOUIeH MpOTOUHOCTbIO B 3HMHUM mMepuod. | 

-Hepke cBoficTBeHHo HeoOpiyaliHo pacTAHyToe BblynueHue. IIpu stom 9M6- 
PMOHbI PaHHerO BbIKJIeBa Pa3BHTbl 3aMeTHO CyaOee. CooTBeTCTBeHHO TIpOLOul- 
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XKUTCbHOK MHKYOAaUMM BbIXOMALMe 3 UKPbI 3apO/bIWIM B CpaBHeHNH c poyct- 
BeHHBIMH BHlaMH Oosee chopMuposBaHbl. 3a MepHoy pasBuTHA B UKpe HepKa pac- 
XoMyeT HanOovIbliee KOMMYECTBO %XeNTKa, OKOMO 28%, un NpHMepHO ByBOe 
Ooulble KWKyYa HM YaBbIUH; MPH BbIKMeBe OHA HMeeT HeOOMbIIOM 2KeNTOUHDIt 
MelwOK (puc. 1). B cBa3u c 9THM 3aMeTHO CoKpallleH nepHoy *KeTOUHOrO MuTa- 
HHA MOCIe BbIXOMa M3 UKpbI, ObicTpee Apyrux mMococeli ocyulecTBAeTCA Mepe- 
XO]. Ha aKTHBHOe JOObIBAHHe NHL, a 3aTeEM HM MOMHOCTbIO BHellHee NMTaHHe, 
4TO BaXKHO YUYHTHIBaTb pbIOOBOJaM. 

Hepka umeer pa mpucnoco6lennii, o6ecneunBatoulux efi BO3MO2KHOCTb pas3- 
BHTHA B XKeCTKHX YCJIOBHAX agpalluH. 

Cpequ THXOOKeaHCKHX JOcoceli STOMY BUY CBOMCTBeHHa HavOomee MenKas 
MKpa, Becalland y MpOxoLHOH Popp! No Ha6yxanua 85—132 mr, Torma Kak Bec 
| MKPbI Kw>Ky4a HM TopOyiuH AocTHraeT mpumepHo 200, a Kerb! 300 mr. Ukpuukn 
HeEPKH MOKPbITbI TOHKOM OOoTONKOH. Yoxe 3TH OCOOeHHOCTH OGIerualoT CHabxKe- 
HM€ KHCJIOPpOOM SMOpHoHa BHYTPH MKPHHKH. 

Hkpa umeer sapkKyl0 KpaCHO-opaHKeBylO OKpaCKYy, CBHeTeIbCTBYIONLYIO 
| 0 OOMbINOM KOMIMUeCTBe HAXOAAMIMXCA B He KapOTHHOMJHBIX MurMeHToB. MuHTex- 
: CHBHee ropOyulm M KeTbI TaKxKe JHNOcopoBand MMrMeHTallMA s3apompuuel. Kak 
| OblIO MOKa3aHO Ha MHOFHXx pblOax, B TOM 4HCJe MOCOCeBbIX, HHTCHCHBHAaA Kapo- 
THHOHAHaA MHTMeHTallMaA ciocoOcTByeT yCBOeHHIO OpraHH3MOM KHCsOpoya us 
/BHEIHeH cpelbl OnaroflapsA TOMY, YTO KapOTHHOMAbI ABAMIOTCA NepeHocunkaMu 
) KMCNOpOwa HU KaTaIM3aTOPaMH OKHCJIMTCIbHO-BOCCTAHOBUTEIbHbIX MpPOlleccoB 
(°, 11). Tlanee, y HepKH paHo M MONLHO pa3BUBaloTCa SMOpHOHaMbHbIe OpraHbl 
) [bIXaHHA B BUAe upesBbIMaHHO TyCTOH Ce€TH KaMWIAPHbIX COCYOB Ha 2KeJITOU- 
| HOM MeLIKe, B TOKpoBax Tella HU WiaBHHKax, OCOOeHHO xBocToBomM. Haxkounel, 
) QJit CHaOx%KeHHA SMOpHOHA KHCOPOAOM B YCIOBHAX HEBbICOKOFO MaplHasbHOrO 
WaBJIeHHA eFO B BOJe BarKHOe 3HaYeHHeE MpHoOpeTaeT NOABYXKHOCTh 3MOpHOHa,. 
oOecneunBalollad NepeMelIMBaHHe MePpMBUTeJIMHOBOM XKHAKOCTH, 4TO cmocob- 
| CTBYe€T MpOHHKHOBeHHIO KUCOpoOsa Nox OOomoUKyY HKPHHKH. 
| B ycsIOBUAX MOBbILUCHHOH TeMMepaTypbl, Kora NoTpe6seHHve KHCIOpOAa BO- 
| pacTaeT, ylaocb HaOml0JaTb 3aKOHOMepHoOe BpallleHve OyacTOAMCKa C 4aCTbIO 
“TipHexkaulux K HeMY 2KHpOBbIX KaNetb. Ha ctaquuH 3apofbllleporo y3eKa 
| OaCTOMMCK OMMCHIBa NOHbI Kpyr pH Temnepatype 15° 3a 4,5 muH., a pH 
) 18—18,5° 3a 2—3 muH.; CKOpOcTb ABHXKeHUA 3aMeTHO BO3PacTaa C MOBbILIeHH- 
'em Temnepatypbl. Tlogo6upie xe ABHXKeHUA HaGIOLaucb HaMH B UKpe KeTHI, 
| KWKy4a HW YaBbIUH; OHH BUAHMO CBOHCTBeHHbI BCeM JIOCOCeBbIM pbIOaM, HO HMeIOT 
| pa3sHylO HHTeCHCHBHOCTD. 

} C HauaoM Myjpcalluu cepa uM caObiIx JBH2KeCHHH MMOTOMOB BCTYMaeT 
| B lelHCTBHe HePBHO-MBIINeYHad MOTOPHKa, CHa KOTOPOH C pa3BHTHeM BO3pa- 
| cTaeT, a XapakTep JBMxKeHHH MeHsetca. IlocreneHHoe ycueHve JeATeJIbHOCTH 
} oceBoli MyCKyJlaTypb!l MpHBOAMT K BpallleHHio 9SMOpHOHa BHYTPH UKPHHKH. 
| Korqa HayMHaetca puTMMuHad paOoTa rpyHbIX M1aBHHUKOB, YemOCTeH HW xKa- 
} O€pHbIX KpbIIeK, 9TH Ooulee 9KOHOMHUHbIe NO pacxOLy SHEPrH ABHXKeHUA Bpe- 
| M€HHO NOIHOCTbIO GOepyT Ha ceOxA PYHKUMIO MepeMelIMBaHHA NepeBUTeJJIHHO- 
| BOL 2KMAKOCTH, HM pyre ABM2KeHHA 3aTyxaloT. B KOHeUHDIM nepuoy uHKyOalnn, 
|c BospactaHuem y KpynHOro 9MOpHoHa NoTpeOHocTH B kucmopore, 3MOpHOH 
) BOSOOHOBAeT OOLIMe JBHXKCHHA 3a CUeT COKPAILeHHA OCeEBOH MYCKYJAaTYPbl, HO 
)9TH JBwxKeHua OyyT yxXe MHOrO xXapakTepa,— BHOpupyloulMe, THNHYHO 
1 pbiObu,— XoTa HM COxpaHsAeTCA UX MpexkKHAA PYHKUAA: MepemelWiMBaHHe NepHBU- 
‘TeJIMHOBOH 2%KHAKOCTH M COJeHCTBHE KPOBeETOKY B MOILHbIX KalWJIJIAPHbIX CO- 
| cyauctbix cucremax. Bpicka3aHHoe TOKOBaHHe 3HaveHHA [BMKeHMH SMOpHOHA 
|B mepvogx mpeObipaHua ero B OOONO0UKe NOATBeEpxKAaeTCA TeM, YTO C BbIXOJOM 
43 O6004KH, KOra 3apOAbILI OKAaSbIBaeTCA B JIYYWIMX YCMOBHAX KHCMOPOAHOrO 
| CHaOxKeHHA, JIOKOMOTOPHbIe JBHXKCHHA MPHOCTaHaBJIMBalOTCH, HeCMOTPHA Ha 
|) xopoulyio NOATOTOBJIeHHOCTh ABUraTeIbHOrO alnapata. 

| Takum 06pa30M, MOXKHO yKa3aTb Ha ONpeeleHHble YePTbl B CTPOCHHH, CBOE- 
O6pa3sHH XHMH3Ma H MOBeeHHH 3apOsbillla, OOecneuMBaloulMe HePKe BO3MOX- 
}HOCTb pa3BUBaTbCA B YCJIOBHAX 3aTPYAHEHHOTO OGecneyeHHA KUCOPOAOM. 
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U3 pala Apyrux ocoOenHocteli Mopdorenesa CyleqyeT OTMeCTHTb, 4TO Y Hep- 
KH, CpaBHHTeJIbHO C PONCTBCHHbIMH BHaMH, OlaCTOMOp 3aMbiKaeTCA 3afloro 
NO Havasla WymecallMu CepAla, Mp yuCe CermMeHToB He Ooviee 30—31. Y yaBprun 
Ke, HallpHMep, OOpacTaHve %KeJITKAa 3aBepllaeTCA 3HaYHTeNbHO M03%Ke, MOce 
Hayala KpoBooOpalleHua. SameyeHo, YTO B YCJIOBHAX MOBbILMeHHOM TeMMepaTy pbI 
3TOT Mpollecc 3aBepllaeTCA MPH HECKOJIbKO MCHbINeM YMCIe CefMeHTOB, IIpHueM 
oco6eHHO paHo y Ooulee MeKOM UKpbIl. B peunbix alMapaTax Y HePpKU 3aMblKa- 
Hue OnacTonopa oTMeyaslocb mpu 23 uaM axe 21 cermeute. B cBa3u Cc Oomee 
PaHHUM 3aBepllieHveM OOpacTaHHA %XeNTOUHOTO MelIKa UKpa HePpKM paHbille 
Apyrux mococel mpuvoOperaer BbICOKYIO YCTOHYHBOCTb K M€XaHH4¥eCKHM BO3]eH- 
CTBHSAM. 

B ormMune OT poscTBeHHBIX BUOB y HepKM B MocMeqHHH NepHod uAKyOalluu 
CoKpalilaeTca rycToTa cocyMCTOH CeTH Ha XKeJITOUHOM MELIKe H 3aMe€THO YMCHb- 
ilaeTca ero Mloulalb, T. e. OcabeBaeT BarKHeHLIMH IMOPHOHAIbHbIM OpraH JbI- 
XaHHd, MH MM€HHO B TO BpeMsA, KOra MOTpeOHOCTh B KHCOpose y KpynHoro 
9MOpHoHa BOSpacTaeT. ITA OCOOeHHOCTh PasBUTHA OOA3bIBAeT PbIOOBOAOB B IO- 
CJI€HUH MepHOX HHKYOalHW OUV€Hb BHUMATEJIbHO CJIeAUTb 3a OOecMeueHHeM XOpo- 
IueH MpOTOUHOCTH B ammapaTax C HKpOH HepKH. 


Iloctynua10 


Mockosckuli rocyapcTBeHHbIli yHuBepcuTeT 
4 VII 1958 


um. M. B. Jlomonocosa 
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Jloxnann Akanqemun nHayk CCCP 
1958. Tom 123, Ne 2 


SOOJIOTH 1 


B. B. XJIEBOBHY 


O ABYX ®OPMAX NOJIMXETbI CIRRATULUS CIRRATUS 
(O. F. MULLER) 


(ITpedcmasenexo akademukom E. H. Ilaeaoecxum 8 VII 1958) 


Cirratulus cirratus (O. F. Miller), Bug c BcecBerHbiImM pacmpocrpaHenuem 
| ABJIACTCA OXHUM H3 CaMbIX OOBIUHbIX OONTATeelH HallIMX CeBEPHbIX HM JasIbHeBO 
| CTOUHBIX MOpeH, re yacTO OOpasyeT MaCCOBble CKOMIeHHA. Tak, MO HaluMM Ha 
OJIOCHHAM, Ha WHTOpasmu o. [lapamyump (Cepepubie Kypnubl) n0THOCTb No 
»celeHHA 9TOrO Bua JocTuraer 1300 sK3emnusapoB Ha | M?. 

| Jlerom 1955 r. Ha wuTopanu o. Ilapamyump bl HaGmoqaiu ABe cbopmpi 
»Cirratulus cirratus, 3HauuTebHO OTMMUAIOWIMeCA Apyr OT Apyra mo cBoeli mop- 
}@oulorHu uw OnoOruH. 

Oyua cbopma (popma A) xapaKTepu3yetcaA Od6/IbLIMM pa3MepoM MOsOBO3pe- 
}JIbIX Oco6eH (50—310 mm, Becom yo 15,5 r), 66nbuIMM KOM4eCTBOM ILyMable- 
BHHbIX YCHKOB (Oouee 10), Oomee yaNeHHbIM NOABJICHHEM allMKYJIOBUJHDbIX LIe- 
}THHOK (nMocme XV—X X cermeHTa) H CHJIbHbIM pa3BHTHeEM MOHaJIbHbIX 2Kee3H- 
\CTbIX Tofyulevek. 

|  Oco6u, oTHocHMbIe HaMH KO BTOpol cpopme (copa B), uMetoT, Oyny4H Movo- 
| B03 pesIbIMH, He Oosee 40 MM AwIHHbI, 2—8 ULyMasIbUeBHAHbIX yCHKa HW allHKywJo- 
| BUHbIe uleTHHKH c VI cermMeHTa; HX MOMMaIbHbIe YKeMe3HCTbIe MOAYWeUKH OT- 
\cyTcTByIor WJIM OUCH C1a60 Pa3sBUTHl, a ULyMaIbleBHAHbIe YCHKH MH xXaOpbl npu 
|} ®ukcalluH OObIUHO He OTAeIAIOTCAH OT Tela, KaK 3TO ObIBaeT y CopMpl A. 

' Oco6eHHO pe3KHMH OKa3bIBalOTCA pa3JIH4HA MexKy POpMaMH B MepHoy pas- 
| MHOXKCHHA; 9TH Pa3zJIMYHA, KPOME TOTO, MPOABJIAIOTCA KaK B pasMepax AHL, Tak 
|H B yCOBHAX pa3BuTHA MOvIoqu. Popma A xapakTepusyercA MMaMeTpoM AUIL 
poxoo 110—120 ». Ilepwoguuecku HaOmOJad 3a MONyAWMeH STOH CPOpMbI Ha 
o. Ilapamyump, MBI CHa¥aia KOHCTaTHpOBaJIH HaJIMYHe MOOBbIX MpOyKTOB 
'B momoctTu Tea y 100 % oco6eli, O4HaKO 3aTeM, B HayaJle HIOIA, CTasO MoMmalatb- 
ca BCe Oovlee XKHBOTHHIX, JIMINCHHBIX AHI, H CMepMbl. CmeqoBaTeIbHO, pa3MHO2Ke- 
‘Hue MpOuCXOAMIO HMeHHO B 9TO BpemA. A Tak KaK CJIM3MCTbIC KlaKH B 3TOT 
‘MepHO He HaGNOMaIMCb, OCTAeTCA MpeANOOXKUTb, 4YTO HOO Alilla BbIOpacbl- 
|BaJIMCb IPaAMO B BOLY, HOO pasBHTHe MpOHCXOAMIO B KaqKax, HO UpesBblualt- 
‘Ho ObicTpo, Tak uTo uepes 1—2 cyToK (MpoMexkyTKH MexKy HaOJOJeHMAMM) OT 
| KlaOK He ocTaBaslocb cleqa. Bropolt nyTb MpescTaBuIAeTCA Ooee BO3MO2KHBIM, 
|Tak Kak OOpa30BaHHe C/IM3HCTBIX K1aOK OTMeUaOCb B reorpadHyeckH OM3KOM 
\myuxte (Akkeum, XoKKalO) WIA 9K3eMIMIAPOB, HMEIONIMX PasMep AHI, CXO]- 
lubiii C HalmMMm matepuasom (°). 

| Oco6u dopmst B umewor 3HayuTebHO Gomee Kpynuble Alita (oKo0 300 L) 
[M xapaKkTepu3ylorcs OcOObIM poyoM 3a6oTbI 0 MoTOMCcTBe. OTO*eHHbIE Alla 
|mooquHouKe, 6e3 OOpa3s0BaHHA KNaOK, MPHKpeMIAIOTCA K Iya bUeBUAHbIM 
lycukaM mM x%aOpaM poguTelbCKOrO OpraHu3Mma, Tle H MpOoucXOLHT pasBuTHe. 
| [puxpenienuble TakuM OOpas0M TPOXxo*opbl BCTPeyaIHCb HOBOMbHO YacTO, OAHA- 
/KO OCTaJIOCb H€BbIACHeHHBIM, Ha KaKOM CTaHH MOJIOAb HaYWHaeT CYMLCCTBOBAaTb 


iCAMOCTOATEJIbHO. 

I Takum o6pa3om, o6e (popMbl 9TOFO BHMa CYULeECTBEHHO pa3sMUaloTCcH MO THIY 
| PasMHOXKeHHA HU, BEpOATHO, pasBHTHA. O6a OTMCYeHHbIX THA PaSMHO2KeHHA yrxKe 
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ONMCbIBaJINCb B MTepaType. PasMHoxKeHHe 6e3 3a60TbI O NOTOMCTBE C 06pa30Ba- 
HHeM CJIM3HCTbIX KlalOK ObluIO u3BecTHO JaBHoO (!, 4). 3a60Ta O MOTOMCTBE ObIa 
oTmMeyeHa @Poseuem (7) y ocoGel c PouKIeHICKUX OCTPOBOB. 

PasiM4unaA MexKY pa3MHoxenuem cbopm A u B ue moryT ObiTb OObACHEHET 
reorpacwueckoli uso auMel, Tak Kak Ha O. I]apamywiup 06e opMbI OblIH BCTpe- 
YeHbI B OMHOli OyXTe Ha paCCTOAHHM HeECKOMbKUX MeTpoB Apyr or Apyra. IIpu- 
uMHa STHX MOPPOMOrMYeCKUX HW OMOMOMYECKHX pas/IM4YH KpOeTCA B PasMYHBIX 
YCIOBHAX CYeCTBOBaHHA AByx tbopm. DPopma A oOuTaeT B 3al\MIeCHHbIX or 
IpHOoa MecTax, 3apblBadcb B MecuaHbi M MsucTHI rpyHT. Popma B xunBeT 
B IIpHOOMHBIX MeCTaX, YKPbIBAACb B PH30HJax JaMUHapueBbIx, B ryOKe Halichon- 
dria uv mexyxy oco6amu Balanus. Orcioqa cTaHOBHTCA ACHbIM, YTO OMONOrHUeC- 
KH CMbICJI 3a60TbI O MOTOMcTBe y (opMb! B 3aksI04aeTCA B TOM, YTOObI yepxKu- 
BaTb ULyMasIbIleBUAHBIMH YCHKaMH WM %XaOpaMH Ala M MMYMHOK, MpenATCTByA 
BbIMbIBaHHIO HX MpHOoem. 

Cirratulus cirratus muraetca Jerputom. Buoton dopmbt B menee OoraT! 
mule, YeM mecuaHblii H OCOOeHHO HIMCTHIM rpyHT. BepoxTHo, 9THM H OObsAC- 
HAeCTCH MCHbIUMH pasMep oco6el copmb! B. OrcytcTBue HIM ciaboe pasBuTHe? 
MOJMa/IbHbIX 2Kee3HCTHIX MOLywieyek y ITOH CPOpMbl MO2XKeT ObITb MOCTABJIeHO) 
B CBA3b C OTCYTCTBHEM CJIMSHCTHIX KIaOK, KOTOpble y MomuxeT OOpa3sylorca NpH| 
MOMOLA BbIeeHHA CIH3H MOKPOBaMH. | 

I]nogoputoctb y (opp! B B CHJIY Me€HbIIMX pa3MepoB Tesla HW Ooublero Wua- 
MeTpa AIL OKa3bIBaeTCA 3HAUHTeIbHO MeHbUei, uem y cbopmpl A. Mexbuias! 
MIOOBUTOCTh JOJI2KHA KOMMeCHCHPOBAaTbCA OOVIbIUHM MIPOLMeHTOM BbIKHBAaHUS) 
MOJIOJM, 4TO H OOecreyMBaeTCH HamMuHemM y ocoOeH dopmbI B sa6oTHI oO Ha 
CTBE. | 

K coxkasleHHlo, OCTaeTCA HEBbIACHCHHEIM, ABAIOTCA JH O6e ONMCaHHbIe (hop-| 
Mbl TCHETHYCCKH 3aKPeIVJICHHBIMH WJIM 3TO MpocTo 9koOrMyecKHe Mopdpl. Mai} 
CKJIOHHbI MpeANOOKUTh MocseqHee; B NOMb3Y ITOFO TOBOPHT y2Ke H3BeCTHbIit 
(bakT HasWuuA MaOWIbHbIX BHYTPHBHOBbIX (OPM B TOM 2x%*e Cem. Cirratulida 
y Dodecaceria concharum Oersted (°). 

BaxkHo mofuepKHyTb, uTO O6e cbopmp! Cirratulus cirratus oco6eHHO pe3K 
OTMHYAIOTCH J[Pyr OT Apyra MO xapakTepy pa3MHOKeHuA H, BePpOATHO,— ecuM| 
yuecTb 3HAYHTeJIbHY1O pa3HHLy B pa3sMepaX HX AHL,—OCOOeCHHOCTAMH Pa3BHTHA 

OrjyebHble TIpHMepbl JaOWIbHOCTH cnMoco6OB pa3MHOXKeHHA HU Pa3sBUTHS 
Y MHOPOILeTHHKOBBIX yepBeH pa3HbIX CeMelHcCTB MpuHBoxaTca Topcouom (°), 
KOTOPbIM CUHTaeT STO ABJICHHE HCKJIOUNTEIbHOH YepTOH Kacca MomMxeT. Pak 
TbI CM€HbI THIIOB pa83MHOXKEHHA H PasBHTHA Y NOMUXeT OMHOFO Bua 3aCJyXKUBAIO? 
ocoOoro BHHMaHHA; OHH KacaloTca MpoOseM BHLOOOpa3z0BaHHA, 2MOpuorenesa,, 
reorpaduyeckoro pacmpocTpaHeHuA WH Apyrux TeopeTHyecKHX BONMpocoB. IT 
ABJICHHe HeOOXOJHMO YUYHTbIBATh HM MpH MpakTHyecKUX MePOMPHATHAX Met 
akKJIMMaTH3allHu. | 


SoomormuecKHit MHCTHTYT Toctynusio 
Axkajflemun Hayk CCCP 7 VII 1958 
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Joxrrzane Arayemuu wayK CCCP 
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PUBZHONOLUP 


ll. TYJIBAEB 
O TLYCKOBbIX ®AKTOPAX )KBAUKH B OHTOTEHE3E 
(ITpedcmaeaeno akademuxom K. M. Boixoeoim 3 VII 1958) 


B Hallux uccmeqoBpaHuax (4, °) Obi0 MOKa3aHO, YTO XapakTep MexaHopeLen - 
WMH OTeOB MHOFOKaMepHOro X%KeJlyAKa Y KO3 H3MeHACTCA B Pa3JIMUHbIX (basax 
paHHero OHTOreHe3a H B CTPOrOM COOTBETCTBHH C H3M€HEHHEM MHULeBbIX pa3jpa- 
*KUTeNeH. CmMena THMa KOpMseHHA (OT MOMOUHOTO Wo rpyObIx KOPMOB) BbISbIBaeT: 
MNOCTeNeHHYy!0 HW B TO Ke BpeMaA AndpepenUuabuylo NepecTpoliky BCeX OTJEJIOB. 
*KelyKa. Bpwio oOnapy2keHO, YTO eC C MOMCHTa MOCTHATaJIbHOrO pa3sBUTHA 
XKMBOTHBIX COJepxKaTb UX B TeyeHHe 40—5O0 Hel TOJIbKO Ha MOJIOUHOM pallHOHe 
C 3afepX%KKOH ecTecTBeHHOrO Nepexoja Ha rpyOble KopMa, TO MexaHopellenlna 
Bce elle OyfleT COXpaHATb HealeKBaTHYIO BO3PaCTY X%KHBOTHOFO BBbICOKYIO BO3- 
OyqumocTb. Orciowa pacTaxKeHve %KellyKa, TaK Ke KaK B paHHeM BO3spactTe, 
OKa3blBaeTCA MpHYHHOH pe3KHX H3MeHEHHH YpOBHA KPOBAHOTO JaBJIeHHA UM pUuT- 
Ma JbIXaHia. 

Torga 2%e mo mpeqoxwennio QO. I. AupanerbaHia MbIl WpucTrynusH K Ocy- 
ULECTBJICHHIO HCCICOBAHHH MeXAaHH3Ma CTaHOBJICHHA X%KBaYKH HM 3aBHCHMOCTH 
(POpPMHpOBaHHA KOMMOHEHTOB XKBaYHOrO NepvoOJa OT THMa KopMseHusA. *Kpau- 
Ka Y HOPMA@JIbHbIX B3POCJIbIX KHBOTHbIX XapaKTepH3yeTCA CTporoli nepHoyuy- 
HocTbi0 (°), OnbiTamu Ha TesIATAaX ObIIO MOKA3aHO, YTO 2%KBaUKa BO3HHKAET B OMpe- 
AeIeHHOM BO3pacTte (20—25 Heli), 3aTem MOcTeneHHO MpHoOpetTaeT CBOLCTBeH- 
HY!0 B3POCJIbIM XKHBOTHBIM (popmy (?). SABaaeTcA JH 2%XBauKa OTPaxkeHHeM LWenu 
BPOXKJeCHHbIX PeaKUHi, CBASAHHbIX TOJIbKO C BO3PacTHbIM (aKTOpoM? MorKHO 
MpeNOsO*KUTb, YTO OAHHUM H3 OOA3ZATEIbHBIX (PAaKTOPOB MPOABJICHHA YKBAYKU 
| ABJIA€TCA aleKBaTHOe pa3ApaxkKeHHe PelleNTOPOB OMpeeeHHBIX OTMeIOB *Ke- 
| ay2ka xBauHBIX. B pelieHu 3THX HOBbIX 3aJla¥ CYLLECTBCHHO ObIIO COOOCTH 
/ pce MpexKHHe yCJIOBHA HallHx MeTOAMYeCKHX MpHveMoB (BO3pacTHble rpynnbl, 
CpOKH MOJOUHOFO pallMoHa, HHTeEPOLWeNTHBHOe pasparxkenne OTAeNOB |KeyMKa). 
Ham xkKasasocb, YTO pe3YJbTAaTb! MOAOOHbIX ONbITOB MOryT ObITb MO/e3Hbl He 
TOJIbKO JWIA MpakTHYeCKHX 3aau, HO HW CJYXKUTb MaTepHaJIOM JIA MOHHMaHHA 
HEKOTOPbIX CTOPOH 9BOJIIOWHH B3aHMOJeHCTBHA BHeLWIHHX H BHYTPeHHUX AHasH- 
3aTopos (1), B3a4MOOTHOLIeCHHA Me?KLY BPO2KJCHHbIMH (Oe3yCJIOBHbIMH) H TIpHod- 
peTeHHbIMH (yCJIOBHbIMH) CHrHaaMK. 

OKcHepuMeHTHI MpoBosMNch Ha 13 KosiaTax. V3 Hux 5 xosaT c 12—18- 
_ HEBHOrO BOSpacTa MepeBOAMJINCb Ha KOHIEHTpaTbl M rpyOblii KOpM (KOMONKOpM, 
ceHo). Ocrambubie 8 KO3IAT CO JHA pox eHHA Oo 2—3-mecs¥HOrO BOspacTa Co- 
Jlep2KaIHCb UCKJIOUNTeIbHO Ha MOJIOUHOM MHTAaHHH (c WoOaBeHuemM HeOOxoH- 
/ MbIX BHTAMHHOB H MHHepaJIbHbIX BelleCTB B BUe PblObero 2%RKUpa, KOCTHOH MYKH 
uw Mena). Kosuata o6eux rpylm 3a Becb NepHo HaGIOMeHHH ObINM 30POBbIMH 
M YWHTaHHbIMH. 

OnpITbI MpOBOAWIHCb B H301MpoBaHHol KOMHaTe. PKMBOTHOe MoMelias0cb: 
Ha cTaHoK, H Ha seHTe KHMorpada perHcTpHpoBalacb %KBayKa HU AbIxXaHHe. 
Kaxypii ompir mpoxomKaica 1—2 yaca. ? 

Tleppple Mpv3HaKH %KBauKH B Be OTAebHbIX OTPbITHBaHHH 2KHAKUX MaCC 
MW KCMAKYIOWIMX» IBUXKeHU pTa NOABAIOTCA (OCOFeHHO Tocne MpHemMa MOuOKa) 
Ha 8—12 yenb or poxsenus. B Aambueliwem uepes 5—8 Jue Mocie NepeBoja 
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>KMBOTHBIX Ha rpyOblii KOPM 2%KBauKa MOcTeMeHHO HauHHaeT MpHOOperaTh PHTMUL- | 


HOCTb MH IepHOMHUHOCTb, CBOHCTBEHHbI€ B3POCJIbIM 2KHBOTHBIM. BHayasle KaxKJIbIi 
WHKu (T. €. OTPbIPHBaHHe MHUeBOrO KOMKa C MocwelyrouleH *%BayKON MU Mporwa- 
TbIBaHHeM) WwiuTcCA 15—25 cex., a Nay3a Mex*KAY OTAeIbHbIMH WHKamMH 8— 


15 cex. Uepe3s 10—15 qHew nocne mepeBoya Ha rpyObli KOPM WHKI YAVIMHAeTCA. | 


wr 4 


Puc. 1. 7Kpauka y ko3eHKa 34-qHeBHOrTO BO3pacTa, MUTaluleroca rpyObim 
KOPMOM. CBeEPXy BHH3: %KBauKa, [bIXaHHe, OTMeTKAa Pa3ApaxKeHHA, OTMeTKA Bpe- 
mMeHuH (5 cek). 


no 20—33 cek., a Nay3a MexKAy WHKIaMH yKopauMBaertca Jo 6—12 cex. (puc. 1). 
Vinnie 3aKOHOMepHOCTH HaOsl0NaICb Y KO3JIAT TeX 2K€ BO3PaCcTOB, HO MbITaIO- 
UMXCA HCKJIIOUHTeIbHO MOJIOKOM. Y 93THX XKHBOTHbIX OTPbIrPMBaHHe HaGvoOa- 
JOCb peAKO H COMpOBOKMaOCb TObKO «KCMAKYIOLHMH» JBHXKCHHAMH pTa H 
MeHbIUeH MpOROuKUTeMbHOCTH (pHc. 2). 


Puc. 2. OTJeMbHbIe OTPLITHBAHHA C MOCAEAYIOULMMM «CMaKYIOULUMH> BHxKeHHAMH 
pTa y ko3eHKa 44-7 HeBHOrO BO3pacTa, MHTaIOUlerocA TOMbKO MOmOKOM. O6o3Ha- 
YeHHA Te Ke. 


J\imTenbHOe BUBZyaibHoe HaOMONeHHe 8a %BAaUKOH, MpOBeeHHOe B BOSpacTe 
65 WHeH, MOKa3alo, TO y KO3/IAT, MMTAIOULMXxcsA rpyObIMH KOPMaMH, Mpojlou2KH- 
TEbHOCTh ABaYHOrO WMKa YAIMHMACh Wo 35—37 cek. pH Maysax MexkyLy 
WAKIaMa B 5—7 cex. Uepegopanue >KBauHOrO WHKAa C May3oii ObiI0 cTporuM, 
MIpH OMpeweieHHOH MpofomxKuTeIbHOcTU (puc. 3). 3yecb xe ObIIO OTMeeHO, 
4TO OHH NOMHbIM KBayHbI MepHoy mpoxomKaerca 15—20 mun. Y ognoro Ko3- 
JieHKa H3 MATH OH COcTaBAA 25 MHH. Y KO3AT MONOUHOM Ppynnbl Mbl He CMOrmH 


OTMETHTb NOAOOHOH 3aKOHOMepHocTH. I[IpoxomKuTeNbHOCTb «CMAK YIOLLHX» | 


ABWKeHHH Nocwe OTPbIrMBaHus GOpiwia camol pasHooOpa3Holi: 15, 3, 20, 5 u 
7 ceK. c nay3amMu MexkKiy HuMH B 10, 20, 30, 65 cex. nu 6onee. B paye cryuaes 
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Y 9THX KO3AT OTPbITMBaHHe BOBCe He COMPOBORMaOCb KCMAKYIOUIUMH» BH 2Ke- 
HUAMM pra (puc. 4). 

»B Apyroi cepuu ucceqoBanuit OblIo UcMpoGoBaHO H301MpOBaHHOe BMAHHE 
MCKYCCTBEHHOPO PaCTA*KeCHHA CTeHOK PyOlla (pasqpaxKeHHe MeXaHopellenTopos) 
Ha IIpOABeHHe 2KBayHOrO pediekca. Ko3satam O6eux rpynm BBOAMICH Yepes 
ductyy B pyOell pesHHoBbIt OanOHUMK, KOTOpbIli HANOMHAVICA ONpeeeHHBIM 
OObeEMOM BO3Lyxa. 


Et to - 


Puce. 3. )Kpauka y KosleHKa 65-,HeBHOrO BO3pacTa, MuTalouleroca rpyO6pbim Kop- 
MOM. OOo3HayeHHA Te xe. 


Y KO3JAT, MepeBeCHHbIX Ha rpyOble KOPMa, MO2KHO OblIO BbISBaTb XKBAYKY, 
‘pasipaxasn pyOey 150—200 cm* Bo3zyxa. OgHakO Bevel 3a OMOPOxKHeHHeM Oau- 
JIOHUNKA B pyOlle, T. €. MOCMe CHATHA MHTEPOLENTHBHOTLO pas paxKeHuA, %KBayKa 
YaCTHUHO HIM MOIHOCTbIO Tipekpalilanacb. Ec xe y 9TOM PpynMbl 2XMBOTHbIX 
BO BPeMA eCTECTBCHHOH %XBaYKH HaHOCHJIHCb Ooee CHJIbHbIe MOAOOHbIe pasqpa- 
weHua (250—300 cm?) Ha py6ell HIM CbIUyr, TO 2%KBaYKa COMpsAxKeHHO yrHeTa- 
JWacb. 


| ) | : q whol val \ ANN 


i 

"I 

: Puc. 4. Orgenbuble OTPLIFHBaHHA C MOCMeAYIONNMMU «CMAKYIOULHMH» JBH2KCHHAMH 
; pTa H 6e3 HUX y KoO3eHKa 65-2HeBHOrO BOSpPacTa, MHTAIOUerocA TOJIbKO MOJIOKOM. 
O6Oo3HayeHHA Te *Ke. 


| Y KO3IAT, HaONrO COXpaHUBLIMX TOJIbKO MOJIOUHOe MHTAHHe, HCKYCCTBCH- 
“HbIM, OJHOMOMeCHTHBIM pacTAKeHHeM pyOlla He yaslOCb BbI3BaTb 2KBaYKY. 
TakuM o0pa30M, Ha OCHOBaHHH HallMX OMNbITOB MbI IIPHXOAHM K 3aKJIOYeHHIO, 
-YTO KOMIMIeKC pe(pleKCOB, HMeHYeMbIM %KBaYKOM — 2KBaUHbIM NepHoy Cc onpere- 
JICHHbIMH ero WHKIaMu — PopMupyer1cA K OpeeIeEHHOMY BO3pacTy C TOTOBHO- 
CTbIO MpOABUTECA MpH Mepexose Ha rpyOble KopMa. OfHakoO, eCM y %MBOTHOFO 
-B paHHem mepuose OnTOreHe3a MepexOX OT MOIOUHOTO MMTAaHHA K rpyOomy Kop- 
“My He COCTABJIAJICH HW 2XMBOTHOe MpOfouKaeT NMTAThCA MpOyKTaMu, He Tpe- 
OYyIOULMMU NMOBTOPHBIX CHCTeMaTHUeCKUX NMeperKeBbiBaHH, TO STOT BPOAKJeCHHbIN 
-Me@XaHH3M XKBaUKH HJIM COBCeM He OCYLIECTBJIACTCA, HIM MPOABMACTCA YACTHUHO, 
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HENOJIHOWCHHBIMH OTI@IbHbIMM KOMMOHEHTaMH B BHJe OAMHOUHOTO OTPbIrHBa- 
HUSA 6e3 Mepexoya B XKBaUKy JIMOO B BUe KOPOTKHX, TaK Ha3bIBae€MbIX CMaKYIO- 
IHX, ABMXKeHHH YeIOCTH BCe 3a OTpbITHBaHHeM. OHO M3 MPH4YHH JIOMKH 
CulaKCHHbIX X%KBAUHbIX peakIMH CelyeT CUHTaTh HapyWenue pediekca OTpbIrH- 
BaHUA H3-3a OTCYTCTBHA MOCTOAHHOFO MeXaHHYeCKOrO pa3qpaxkeHHA CTeCHOK 
NpeKeTYIKOB. STO Hale cooOpaxkeHue NOATBEPKMaeTcA JIMTeEPaTYPHbIMH aH- 
HbIMH (*), 

CreqoBaTebHO, *KBauKa KaK BPOXKeHHbI pedbiekc NPOABIAeTCH B OHTOFeHe- 
3e IPH B3aHMOJeHCTBUN C ONpeeJIeCHHbIM THOM KOPMJICHHA, a OLHHM U3 I1yC- 
KOBBIX (aKTOPOB %KBaUKH culeqyeT MpW3HaTb Web HaTypaJIbHbIX MOCTOAHHO 
TeHcCTBYIOMUX paslpaxkeHHH Ha HHTepOMeNTOpb! MpeWKeTyAKOB. 


Jla6opaTopuA MHTePOWeNTHBHbIX YCJIOBHIX pedeKcoB 
au Hayunc-onpitHaa ctaniua Muctutyta dusvonoruu uM. V1. I. Iapnopa ITlocrynuno 
Akaylemuu HaykK CCCP 30 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


19. IW. AtpanetTbaun, C€copxH. Secnukuua dyHkuuH HepBHOH cuctembl, JI1.—M., 


1958. 2A. C. Enospexux, fl. A. Kpuunuun, On3von. xypxH. CCCP, 19, B. 2, 
525 (1935) % PyKopoyxcTBo no KopMseHvIO HW CCMeHY BEWIECTB CeILCKOXO3AUHCTBCHHBIX 2KHBOT- 
HBIX, 2, M., 1987. 410]. Ty 16aeps, C€cpn. Ecnpecn ¢u3svoncrun cembcKox03AuCTBEHHEIX 
X%KUBOTHBIX (Tp. 1 u 2 Corem.), Haq. AH CCCP, 1957, ctp. 220. ® Tl. Ty 16aes, C6opn. 


Bonpocb! (usHonorHu WU Nalccruu KepBROM cuctembl (Tp. KoHGep. MOsOZbIX HayYHBIX paboT- | 


HuKoOB Mucr. dbusvon. um. VW. I. TMapssopa AH CCCP), 34 (1958). ® H. H. Cole,S. W. 
Mead, Science, 98, 543 (1943). 
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Honnaann AkayemMun nayrK ccacP 
1958. Tom 123, Ne 2 


IAPA3HTOJIOrH A 


E. J. JIOTAUEB 


O CTPOEHHH HW ®YHKILMM BbIJEJINTEJIBHbIX KAHAJIOB 
yY JIEHTOUHbIX FEJIBMAHTOB 


(ITpedcmaeneno axademuxom K. H. Cxpabuneim 7 VII 1958) 


| Kak H3BeCTHO, XapaKTepHasd MO cBOeH cbusOreHeTMueCKOH MpHMHTHBHOCTH 
| PopMa BBIeHTebHOH CHCTeMBI JICHTOYHBIX TeJIbMHHTOB COCTOHT M3 Mapbl Mmpo- 
) MOJIbHIX CTBOJIOB, HaYHMHAaIOWMXCA OT 3aHero KOHWa CTPOOHJIbI HM BCKOMeKCe 
| BarHOarouluxCA Nasal. OTH CTBOJIbI BbIACIMTebHOH CHCTeMBI MPOXOAAT B OOpar- 
| HOM HallpaBJIeHHH K 3afHeli uacTH CTPOOMJIbI MH OTKPbIBalOTCA Ha MOCMeLHeH mpo- 
| rmotTuze (2). 

B crpoOusie, Kak 1paBHJl0, OHH BbIJeIHTeMbHbI KaHas JIexKAT NOpCalbHO u 
| OHH BeHTpaJibHO. IlocmeqHHH CoeqMHAeTCA MOMepeyYHOH BeTBbIO, pacmovarato- 
/mleHcA B 3aHeM OTJlee MporsoTTHsbl, ONarosqapx YeMy KPYMHble BbIAeMTeMb- 
| HbI€ KaHaJIbl B CTpoOue OOpasyioT BUA MecTHHUbI. Uncso MpoROsIbHbIX KaHaJIOB 
| BEIJeIMTeIbHOH CHCTeMbI y WecTOA MOxKeT BAPbUpOBAaTb B 3HAYHTEJIbHbIX Mpeye- 
)JlaX, MocTuraa y HeKOTOpbIX BUoB 20. 

KouMuecTBO BBIACIUTeIbHbIX KaHaJIOB HM UX TOMOrpadHyeckHe B3aHMOOTHO- 

UICHHA Y pPa3/IMUHBIX WecTOA U3yYeHbI JOBOJIbHO XOpoIo. OfHaKO COBepleHHO 
OTKPBbITbIM OCTAe€TCA BOMpOc O FHCTOJOFHYeCKOM CTPOeHHH TaBHbIX KaHaJIOB BBI- 

| AeHTeIbHOH CHCTeMbI axKe Y CaMbIX OObIYHBIX, LWIHPOKO paclpocTpaHeHHbIX BH- 

JOB JIGHTOUHBIX TeJIbMHHTOB. 

YUHTHIBAA ITO OOCTOATEILCTBO, MbI MpOBesIH HCCJIeqOBaHHe TOHKOFO CTpoe- 
HHA BbIJeIMTeIbHBIX KaHaJIOB y WecTosH Thysaniezia ovilla (Rivolta, 1878). 
Jia stow Wein xuBbIe WecTOAb PUKCHPOBAJIHCb B OObUIOM KOJIMYeCTBE IeHKep- 
dopmosa. IIpormoTTHAbl 43 pasHbIX yuacTKOB CTPOOMJIbI 3a/IHBaIMCb B Mapapuy 

H wWenmouqun. Cpesbl, TommHHOoK 7—12 », okpalIHBasIHuCcb TeMaTOKCHJIMHOM 

Kapauuu — 303HHOM, NOJMXpOMHOH cCHHbKOH WH nO Massopu. 

.4 Kak moKka3ai0 u3yseHHe MoMmepeyHbIX Cpe30B MOOBOSPeMbIX MpOrorTHuy, 

y Th. ovilla B 6oKoBbIx oTqe1ax MpoXoAHT MO WBa BbIeMTeIbHbIX KaHasa 
¢ Kajol cropoupl. JlarepabHble KaHaJIbl Oolee WIMpOKHe, MpOCBeTbl HX Ha 

pa3pesax “acTO MMeIOT OBaJIbHY!0 WJM HelpaBHJIbHO Tpeyroubuylo (Popmy. ITH 
| JlaTepaJIbHble KaHaJIbl BCerla XOPOLWO 3aMeTHbI Ha TOTAJIbHbIX Mpelapatax Mpo- 
| rlOTTHL. 

Bropol BbIeHTebHbIM KaHaJl B KaxKJOM OOKOBOM Moule 3aleraeT MeAHaJ1bHO 
-oT nepsoro. Mefuambubli KaHasl y MCCIeOBaHHOH WecTOAbl He BCera XOPOLIO 
3aMeTCH, TaK KaK B OJHMX YWJICHMKaX OH pacillMpeH, a B ApyrAX MOxeT ObITb CO- 
| KpallleH MouTH Jo MoTepH MpocBeta. PaccmMaTpuBad paspesbl WICHMKOB 3 PasHblx 
Y4aCTKOB CTPOOUJIbI MOXKHO YOCIHTECA B TOM, UYTO H3MCHEHHE MpOCBeETOB MeHaJlb- 
HbIX KaHaJIOB He 3aBHCHT OT BO3pacTa MporioTTHyA, HOO KaK B MOJIOAbIX, Tak HU 
| B MOMOBOSPEMIX HM 3PeJIbIX MPOrOTTHAax MOXHO OOHAPYXKHTb YaCTKH COKpa- 
“I@HUA HW paclIMpeHHA KaHaJoB. 

j Takue KapTHHbI He OCTaB/IAIOT COMHeHHA B TOM, 4YTO MeqHaJIbHble KaHaJIbI 06- 
jlajlaloT CMOCOOHOCTbIO K AKTHBHOMY COKPallleHHI0, kOTOpOe, MO-BHNMOMy, 
_wMeeT XapaKTep MepHCTaJIbTHYeCKOrO HW pacMpocTpaHsAeTCA NepHOAMYECKH B BH- 

ie BOJIH Mo Bee cTpoOue. MHorga pacuiMpeHHbId MpocBeT MeJHaJIbHOrO KaHa- 
Jia 10 Auamerpy MOUTH paBeH TaKOBOMY JlaTepaJIbHOrO KaHaJa. 


} 


SS 


——— 
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Vsyyenne pa3pe30B BbIeIHTeIbHbIX KaHaJIOB MPH MaJIOM YBeJIMYCHHH NOKa~ 
3bIBaeT OTYETIMBOe Pa3sIHUMe B CTPOCHHH CTEHKH JIaTepaJIbHOrO H MeHaIbHOTO 
KaHaloB. CreHKa WMpOKOrO slaTepasIbHOrO KaHadla MOCTpoeHa UpesBbl4aHHo: 
IIPHMHTHBHO — OHa COCTONT JIMIWb M3 TOHKOTO KYTHKYyJApHOrO MoKposa. []o- 
ciequuit mo Masmopu oKpalluBaerca Tak %Ke, Kak BOJOKHa COeAMHUTeIbHOH 
TKaHH. Tlok KyTHKYJIAPHOM BBICTHIKOH pagOpocaHbl Oe3 oMmpesemeHHOro NopAL- 
Ka KJI@€TOUHbIe 9JICEMCHTbI COCMMHUTeEbHOM TKAaHH (MapeHXHMbl), CpeAH KOTOPBIX 
MpeoOmazaior Oaszocdusbubie aMeOounTb. BerpeyatoTcaA 3fecb HM OTpOocTuaTHIe 
JecMoOlacTbl, OJHAKO MpaBHJIbHOTO CYOKYTHKYJAPHOFO PaciOJOHKeHHA KJICTOK. 
B JlaTepasIbHbIX BbIJCAUTebHbIX KaHaaX He OOHapyxkuBaeTca. Takum oOpasom, — 
aTepaJbHblli BbIeIUTeIbHbI KaHal MpelcTaBsAeT COOOM MpOMOJIbHY10 UlLeJIb- 
B IlapeHXHMe, OFPaHHYeHHY!O JIMLIb TOHKHM CJIOCM YIJIOTHEHHOrO OCHOBHOTO” 
BellecTBa Mociesqueli. B custy 3TOFO Mbl CUMTACM BO3MOXHBIM JaTepaJIbHbIM BbI- 
JIQHTeIbHbIH KaHasl OOOSHAYHTb KaK KaHaJl NapeHxXuMaTo3Horo TuMa. Ha puc. 
1 a noka3aH MpOAOIbHbIN paspes aTepabHOFO KaHaJla NIpH MaJIOM yBeJIM4eHHH.. 
TOHKad KYTHKYJIApHaA CTe€HKa WapeHXHMAaTO3HOrO BbIJeIHTeIbHOrO KaHala. | 
XOpolwo Bua Ha puc. 16. 

Meguasbubili BbILeHTeIbHbIM KaHaJl HMeeT B OTJIMUMe OT JIaTepaibHOrO 60- 
JI€e CIOKHO YCTPOeCHHY!0 CTCHKY, COCTOALLYIO H3 TpexX ClOeB, HAXOAAMIMXCHA BOM 
peeeHHbIX B34HMOOTHOINeCHHAX pyr C ApyroM Hu oOOecMeyMBalOWHX BOSMOXK- 
HOCTb CoOKpallleHHa MpocBeta. Mb OTHOCHM MeJHaJIbHbIM BbIJCIMTeIbHbIM KaHaJ | 
K cocymuctomy Tully. Kak Ha MpofombHblx (cM. puc. | a), Tak H Ha NonmepeuHbIx | 
paspe3ax (cM. puc. | 6) oryeTmHBO OOHapy2xuBaeTCA OTJIMYHe CTCHKH BbIJeH- 
TeIbHOrO KaHaJla COCyAHCTOrO THMa OT TaKOBOrO NapeHXHMATOSHOrO THMa. | 

BuyTpeHHHH, HemocpeACTBeHHO OFpaHH4HBalOlMH MpocBer MeMaJIbHOTO 
KaHasla ClO mpeqcraBieH romMoreHHoH kyTHKys0H. Ilo TommuHe OoHa NouTH 
B [Ba pa3a MpeBbllllaeT KYTHKYJAPHbIN MOKPOB siaTepasbHoro KaHasa. IIpw 
COKpallleHHH KaHala KYTHKYJApPHaA BbICTHIKa TpHHHMaeT (ecTOHYaTHIH BU. | 
Tloq KYTHKYJAPHbIM MOKPOBOM OOHapy2XHBalOTCA TOHEHbKHe BOJIOKOHIAa, Hy- 
UiMe B WHPKYJAPHOM HallpaBeHuH HW OKpaliMBaroujueca 10 Manopv B CHHHE | 
IIBeT. 

CpeqHu CIOH MeMasIbHOrO BbIJeIHTeIbHOrO KaHadla NOCTpoeH U3 WHPKy- 
JIAPHO PaCIIOJIOXKeHHbIX BePeTCEHOBUAHOH CPOpMbl KJIETOK COKPaTHTeJIbHOTO TH- | 
Ma. COKPaTHTeIbHbIe JICMCHTHI 3eCb HE OOPa3syIOT CHJIOMIHOTO MbILeUHOrO CIOS, 
a HaxOJsTCA Ha HEKOTOPOM paccTOAHHM pyr oT Apyra. Mx pacnonomwenue 
B Me€JMaJIbHbIX KaHawlaX MCCJIe€AOBaHHOH WecTOAbl OUVeHb HanOMMHaeT pacnoso- 
*KeHHE TylaJKUX MbILeUHbIX KJICETOK B KPOBeCHOCHbIX COCyax MeJIKOrO KasmHOpa | 
(aprepHomax) BBICINMX 2KHBOTHBIX. 

Hapyxubii CoH MefMasbHOFO BbILeMTeIbHOFO KaHaJla PpaHHyUT C OKpyxXKa- 
OULeH COCAMHUTEIbHOH TKAHbIO HM COCTAaBEH H3 MpOROMbHO UAYUMX Sesbaep- | 
HbIX COKPaTHTeIbHbIX BOJIOKOH KaOeIbHOrO THMa, OMMCAHHOTO HaMMU y Mapa3u- 
THUCCKUX MWIOCKHX YepBel (?). TakHM OOpa30M, HasIMuHe B Me@HaJIbHOM KaHale 
UCCJIEMOBaHHOH WeCTOAb] COKPaTHTebHbIX IJIEMCHTOB B COCTABe CTCHKH He OCTaB- 
JIA€T COMHEHHH B CHOCOOHOCTH ero NepHoANueCKH COKpalllaThes. | 

JlaTepaJIbHble BbIJeHTeLHbIe KaHaJIbl COCAMHAIOTCA TOMepeuHbIMH KaHa- 
JIaMH, 3aJleraroljuMH B 3a{HeM OTee MpormoTTHyA. Kak BUAHO Ha pwc. 2, cTeH- 
Ka MOMepeuHOro Kahala MpeACTaBeHa JIMIb TOHKHM CJIOeM KYTHKYJIbI. [lonepeu- 
HbI€ KaHaJIbl CylelyeT OTHECTH, Tak %Ke KaK WM JlaTepasbHble, K KaHalaM MapeH- 
XHMAaTO3HOrO THIMA. 

IlpH mpocmotpe 6onbuloro KOMMUeCTBA Cpe3OB MPOrMOTTHA U3 pa3sJMUHbIX 
yuacTKOB CTPOOMJIbI HeEOMHOKpaTHO yaeTCA BUeTb, YTO B MapeHXUMaTOSHEIe’ 
KaHaJIbl BllaaloT TOHKHe TpyOOUKH, CTCHKA KOTOPHIX MpeACTaBJeHAa JIMUIb OAHOM | 
KYTHKYJIAPHOH BbICTHIKOH. Takwe TOHKHe TpyOOuKH HeCyT MpOyKTbI SKCKpe-. 
HM OT MpOTOHeppuAMaIbHbIX KeTOK B OOUIMH IKCKPeTOPHbIit KOMNeKTOp. IIo-) 
CICQHMM M ABJIACTCA JlaTepasIbHbIli BbIeIMTEbHbI KaHawl, CTeHKa KOTOpOrO) 
He cmocoOva kK coKpalliennio. Ham yyaBalocb HalirH aHacTOMO3bI M@xKLy MapeH-| 
XHMAaTO3HBIM (JlaTepasIbHbIM) H COCYAMCTHIM (MeMasbHbIM) KaHamamu. Hannune: 
AHACTOMO30B T103BOIHET OOBACHHTh CUSHOJIOFHYECKYIO POJIb MeMaJIbHOrO Ka-| 


382 


Puc. 1. Ilpogonbupiit (a) u monepeunpiit (6) paspesbi 
BBIJeHTeIbHbIX KaHaJIOB WecToAbl Thysaniezia ovilla. 
{— kaHaa NapeHXuMaTO3HOrO THNa (aTepasbHbIH) (Ha 
puc. | 6 cbparmeHT pa3spe3a cTeHkKH); 2 — KaHau Co- 
cy@uctoro THNa (MeqHaIbubIM). OKpacka no Masopu. 
Ysenuyuenne: a — 70, 6 — 400 


Puce. 2, Iipoqombubid paspe3 momepeunoro BbIFeMUTeMbHOrO Kanada 
nectogpt Thysaniezia ovilla. Okpacka no Maaanopu. Yi 


JlorauveB 
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/Hayla: M€pHOAMYeCKHe COKPallleHHA MYCKYJbHBIX IIEMCHTOB CTeHKH ero O6ecre- 
| THBaloT NOCTYIWICHHe MPOAYKTOB SKCKPeMMM B aTepa/IbHbili Kana H NIpOJBH2xKe- 
HH€ UX Yepes Belo crpoOuy. Mequanbupiit (cocygzucreiii) Kanan BBINOAHAeT 
pOulb, MOMOOHyI0 Hacocy. 

TakuM oOpasoM, 43 CKa3aHHOro BBIINe MOxKHO MIPHUTH K 3aKJOUeHHIO, YTO 
TMPOABHKCHHE SKCKPETOPHHIX MPOLYKTOB NO BbIJeIHTebHBIM KaHaylaM u yauie- 
Hue HX H3 Tela TeIbMHHTa MpeNCTaBAAeT aKTUBHbIli mpouecc, obecneunBae- 
| MBIH COKPaTHTebHOL CNOCOOHOCTHIO MeqMadIbHOrO (cocyfucToro) KaHaua. 


Kemeposcknit rocyjapcTBeHHbiit Tloctynuao 
MeJMUMHCKHH HHCTHTYT 4 VII 1958 


UMTHPOBAHHAA JIMTEPATYPA 


118. 18, ile nomen i, PykoBogcTso mo 30070ruH, NW ISB, JES til, ditourae 
i 4es, JAH, 105, Ne 2 (1955). 
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